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Abstract of JP8309918 

PURPOSE: To provide a copper clad laminated sheet wherein copper foil and an insulating layer are 
strongly bonded even if roughening treatment is not applied to the copper foil. CONSTITUTION: In a 
copper clad laminated sheet wherein copper foil is laminated and bonded to the single surface or both 
surfaces of a laminated base material, the laminated base material is bonded to the copper foil (a) by 
an adhesive (b) composed of a peroxide curable resin compsn. through an adhesive substrate 
composed of a silane coupling agent represented by QRSiXYZ (wherein Q is a functional group 
reacting a peroxide curable resin compsn., R is a bonding group connected to Q and a silicon atom 
and X, Y and Z are a hydrolyzable group or hydroxyl group bonded to a silicon atom) or a thiol type 
coupling agent or the laminated base material composed of the peroxide curable resin compsn. and 
also used as an adhesive is directly bonded to the copper foil. 
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tt. 9 7" y > 9 & £Jg#ttTi6£:ft 

[ft 1 5 ] 

QRS i XYZ -CO 
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mxm i ] sssttoJtffis tctmmicmtsimm 

a. mewsiK-iKs; c n 
[{til 

QRS i XYZ -CI) 

Wffig. RBQi^^JS^££ii*£-fSJg£g. X, 
Y, ZB^-ff^K^fS!)e*»»©I$fcB* 

b. * * - )i>m t> -j v y > m& o * zmm&Tmzft 
u 

mum*** Qmmzmtitcmmm&imwMz 
tiros. ci*»»i-r*»»8w«. 

Ci9*i2 ] WIB**- jus* ■> 7" y > £W-®5£ 

C2) 
[It 2] 

T(SH)n - C 2 3 

"3. nB2£lh«)ii) T^ftS^-JUS*?:^ 

fU>*/cttxf b>- a-^U'? •< >3#y v. $>S 

x# y^iTSIlJjS® 1 3Efctt2 KSKOSKSH®. 

[K*)14] HUlB^fg©S^HCCB, Al. P, Z 
n, Ti, V, Cr, Mn. Fe, Co, Ni, Ag, 

In, Zr, Sn, Nb, Mo, Ru, Rh. Pd, P 
b, Ta, W, Ir, P t *6«tfft* 1 «£U:©7c3R 

ostium . mtm. *8Mb»-£tf**a»e> 
mtn i «a±*»6«cs««Jit*r*»«a 1 , 2 

* fctt 3 «:lB*K©P^a)iS. 

[ tMm 5 ] mem fctt*«©m*a» 

6ft £ fctt^i*K;(l!HWbtt«BI*dtf8WI»tT 

tciets©^sgs®ffi. 

[ffijjai7] SUfSttOjtffiSfcBiSiEtcffisifcfSJI 

a. Mlsai?g±K:-fiSS; C 1 ) 
Mb 31 

QRS i XYZ -CI) 

<fiu «*Qiaaw<b!»wfctt*re«jatt4Ki&r* 

i$s*a-r> r^sfts->^>*^7 ,| j">^j. *fc 

B. ? * - JUS* » 7' y > iWft*MB*ttT»*Jl&« 
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b. g|lBS*ttTli©&ECc. iUHbWNbttHflSBfTfi 
«rt>6<ta««Wt^LT8Hi»tt%WB-i-**». *fc 

b. m&immmmmi&timfr 6 ft 0 «*w**tafc 

c. ^>t. me. nirt(rt-sci*i*«i-ri»3aMB 

S©$8?£. 

[it*J18] BifS^*-JUS*?^y>yffl#--jKS; 
C2) 
10 Hb4] 

TCSH)n -C2) 
9. nB2JiLb©6ffc) r^3ft*?-*r-"'**s' 

> dowr * &m$h 7 ttiB4£©sisgaijf *£©§¥& . 

C»*S9] &RS#©)fflf£ft:BPf9fCfi!S*8Uf 

a. t5IS^?g±tc-«aS C 1 ) 
Hb5J 

QRSiXYZ -CI) 
20 (fiu ie^QBJiKibfJigfbtteJBgfflig^iStE-r?) 
woes. RBQ<t^^«R^i*aBfrr«e^«. x, 
y. zwr-imm^a^thm^m'&omiMt^ 
wm&m?) r^sfts^7>*^7'y>^i. s/c 
«. -«s C2) 
[<be] 

T(SH)n -(2) 
>). n « 2 fcJJb©6&) TthS ft * JUS* * 7' "J 
30 jiKf bMKIbttWIHUiSM i©»^»*»*> 6ft 

b. »t»r. jjoe, jMRrt-*c&«ttft&-r*fl»8tii 

«j©S3&. 

[M*jf 1 o ] if5iBfflfKbt!^btt®iiiffl/$ti#* y 

i?U>S/cBx^U>-a-^U7^>njJ<y v. £ 

-X#'J ■vtTZm&mi. 8Sfctt9«:iB«S©^BS 
H&©M£„ 

40 [ff*3111] MlE£fg©«»ffiK:B, Al, P. Z 
n, Ti, V. Cr, Mn, Fe. Co, Ni. Ag, 
In. Zr. Sn. Nb. Mo. Ru. Rh, Pd, P 
b, Ta, W, Ir, P t *6SWft& 1 «fcLk©7cgl 
*^t»£IS. ^bia. *IHb1»:feJ:a f *fnl&a>6 

s«ft s i a«±* htzzwrnm zmi&ir h %%am. i ~~ 
[ 1 2 1 MfeiUMbMKfbttWffififieii* 6 ft 

8, 10, 1 1 ©l>rft*>KSE8©8aSJSffi©»8*. 
50 [H«q(13] ttlBiUKb!KSfbttWIBIUi&M*6«: 
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^zffi&ni. 8. io, i i©cvrha>fci2tt©sa 

[»*f 1 4 ] WKS^ * 7* U > ^»J* fctttJBE 

mt<Du^mm^hu o g*^j^*^csiswt l io 

Y^AttOfc©*ffl(r^Sffll*3H9K:8Ba©«iRfflH 

[»3S3H 1 6 1 ans^ecgieMg^ i m&Ltwmm 

a . iiirSE@B«g©#& < <t fc 1 B* J -«S: C 1 ) 
QRS i XYZ 

UtS] 30 
T(SH)n ••• (2D 

<ffiu T^fs, «m aasiaair* 

mmm 1 8 ] |JEiiMlk!Bfli!{ttt«lllifflflE*3W# y 
x?uy, x^u>- >n#y ^J/dJx 

ft 

[M5R3H9] mmmvmmmicB, ai, p, z 40 

n, Ti, V, Cr, Mn, Fe. Co, Ni, Ag, 
In. Zr, Sn, Nb, Mo, Ru. Rh. Pd, P 

b, Ta, W, Ir, Pt^6a«ti^l«£Uh©7C* 

BMbW. *Mfl*fc<fctf*ft»*6 

1 «w±*6ttaaaoH*»ra8ii3»B 1 6 . 

1 7 4 fctt 1 8 CCBEtt©^ > h UBS,, 

-c* ^19*^1 6-1 gto^-fti^ccgBtso^y^na 

50 
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rn^cc8Ba©^u > uaB«. 

[«^2 2 ] mnmtmKmiB'mmmsstiit 

a. asi±ccHBaci) 

Hfc9] 

QRSiXYZ -Cl] 

WffiS. RBQi^r-fSRJR^iiStiB-railS^ X, 
Y, Z&*4mm*K&£tZmti&m&<Dm&l£&* 
MS****) 'C^3*i5'>7>*^^y>^ffL £fc 

I, 

b. BJBB««ttT»©SffiK:, aSMbftBMbttSMIfflJS 

c. &^*c\ mi, mmtzcttc^tomzmffitrnm 

d. fJIB»5ffflW«©«SffltcSfa©EIB^^->©i 

e. Hu8Bx^^>yu^X nsrtftastirii&tiais 

»*x^^>ytcJ:5R*LrHB*JB5Sr SC4*W 

«t-j-s^y>naBS©ws. 

[ ti^ 2 3 ] «kb^* - # * y y > 

SC2] 
HfclO] 

T(SH)n - C2) 

0, ntt2£Lh<DBS) ■C^Stiait5»a2 2CCiEK© 
^y>hBBSG«ffi. 

^y>hBB«©»ffiK:*Jlr>t, 
a. SSSiiK-teS (1) 

[{tin 

QRS i XYZ - C 1) 

(fiU a+Q»MM{b^btt»JliB««<t5j£TS 
WIBS. RBQiir-fJRIR^iiaiSf X, 

y, z»^-fjRja-?ccs^*i)n*^JBi4©**tett* 

(1 -MS C 2 ) 

[<bi2] 

T(SH)n - C2) 

(fib, Tti5f®». JBiMsat. mmm, ^mmmv$> 

0. nB2Ja±<OSS») r7ft3tlS^*-^l6*ry^y 
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b. ^r, jjoe, mmrzcttc^Kimnmmtmm 
d. Huiax^^>^*ui>x hRraas tret, 

SB£ x v * > y tc<fc 0 |$± 1/ T mWfef&f&t 4 C i *«f 

[803^9 2 5 ] wtmwimmtmmmimftx y 

vi-r^fS*52 2 ( 2 3*fctt2 4 6Ciaa©P r y>h 
@BtS©K&o 

[»*B2 6] mmmoimmwitB, ai, p, z 

n, Ti, V, Cr, Mn. Fe, Co, Ni, Ag, 
In. Zr, Sn, Nb, Mo, Ru, Rh, Pd, P 
b, Ta, W, Ir, P t*>6i8«ns iatt±®7C* 
fcdto&BI. BMfctt. ^ftttfcJ:^**^^ 

2 5 ©^-rn^fcisK©^ y > h ieiB®<7>§?& D 

[»#S2 7 3 Bffi»M{bAafi:attllttJfi*i^6«: 20 

&Jg«f&J£ or 7 ^ ji/Att©t>©*«^*ii*S2 2 . 

2 3, 2 5, 2 6©Cirh^ecBBK©^y>HiB«© 

[flt*H 2 8 ] MEjiM{k«K{bttflni«Jien^6 4 

^Sa*52 2, 2 3, 2 5, 2 6©^-Th^CCfa»© 
?y>H3B«©ltfc 
[lt#52 9 ] UKi^ * ?V 

? 7* y > yaw t , w&iim^itmitmis&bi t 

-a** * y > & , am k«Rf bttWBitiJEsn t 

-f ;u Att© 2 4 cciatt©^ y > Hi 

[000 1] 
[0 002] 

fS£3tw>saiis] nmt$&, *^«sccfl9^6na^y> 

[0 00 3 ] ««Sl5f<!:Lrtt«EW:7*-/-;H«JB*# 

i;®mmm* #s o taj ? * * att * *smm 
ftfisw^ttwiiKsau/c^y^i/^ S6«c«r^ 50 
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[0 0 04] *fc, ^'JxXfJbv^l/A^y^ F 

[0005] //7x«ra**x#*i/ajBi^y^u^tt» 
iiWitSc mmitbxu. m^Q*» 

7 13,78 0^KSEK3ftfc:^7-;l'-7x> r ~rt' 

[0006] agiaiiw, s^^s****? T 

Sffi©HCi«S«c»gg}M{^«:H*r &3imr. Daft 

[0 007 ] S3ffiWfi(c»c^tiS«e«£«:«f||fi 
JSrag. lis, ttffc, E6flBaa©*is*«r«jis 

isKEPaffi±K:«f Hi ^ -efcas**»w{c? i§ij# u rtf t> 

[0 00 8] ft*. C(0«{bttji«©flt«»» ± 0 4>» 

[0009] s?s<fc0^igar^s^tf^©r\ 

[0 0 10] ^y>HaB«CCB*3tiS*tttt 

-ffi (Sffl) , 8W^t«»3tiS*iR©«ct,^ffitt^ 
y hcS (Mffi) iPftfti*. 

;u^y > h@B«ffl©«R8W*«:ffi»3tirc»*. 

[0 0 12]*t *KIRiB«:fla^fcfe©W«a!|$tt^ 

?>» K&mm*mMmmctt^xmw<DWttm^<, 
[ 0 0 1 3 ] ^y > hiRHifiaiMic^coiB 
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<fc 0 f»-f * c £ «: <fc 9 ^ V > h HRfijWRJfi 3 h 
-So *JB^y>hiai8«rttM}g©Sffi£«Ji*tt£© 

[0015] Urt>U cti6CD4ttt»ttK{k«*ffi»{l: 
it$>^/c^ aigcoy 3»*Ig«c£"t?«fflShS* 
SH£©^ a a a fc:{ft3ftl<, *©*8£. g0?§£?IJISW£ 
©ifJHt*lB#, y > HUBfiOfiiHttWfiT-fS 
£S5Pfl«#*5. 

[0016] m=m&<D'i>m • ss<t£BM£ or. 0 

tf. TA Bf— ^©»WCW3 0 /im<D«iB*sS*Sn 
[0017] Sfi-tttCffifflShTt^/PS 1 8 
0/im-c**. Chtt8lliai**«:ai«l/fcCi»£ffl<fc 

i^stcgi$r^so, x**>y#iB#j£&*fc 
[0018] bfrb* mmtmrnmutommmm* 

tc$> s HRfcSffl3ftacc«Mori>tti>. tfttt«?S 

©mak £ r > # - s»*^B^-r 4 fctfrc * ^ . 

[00 19] aiS£«JB»tt£<OSat*ttS/7>*7^ 

y>^«Lffi{cJ:«3lS*-rSC£^»l6n'C^S. w^. 
#&B36 0 - 1 5 6 5 4-*f&*«CW\ ^O^-hM 

> yffJ(D J0*»JBK J: 9 *t D S 5/ ^ ^ - il/Stt ^ O ^ - 

h tea»**ffi<D*KS £ffi£ o r { t^mszfc&t ^ o 

[0 02 0 ]-^ 5^>#*:/y>^J<7>7 5 ^Sft 
$f& 0 flJ^ ^>#? 7*y >^MS£tT^ t£K 

[0 02 1 ] ft*>\ tTR JIS-B-0601 (C«£ 
3n/cct>^iB^ffl3«rafflfl3 (Ra) £»**-*. $ 

[0 02 2 ] 
[*1 ] 
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1.6 


1.2 


0. 5 


(kN/m) 




1.7 


1.4 


1 . 2 




2. 1 


1.7 


1.3 



[0023] 0:W& 3 ©>h 3 1 » • h «: «^ ? > # * y 
10 >yffJ»ffi©J»*tt5&£*&*riC£*s»3&>S D @P*b, 

[0024] {k^is^jBJsEStir^si^esccfe 
6 * JS»#ft*©»*#'h 3 c > <o\i , 3 n 

tcex? x y-;UASxsP+s/WIII£ Wt»J£*SSS»W 
CcSl£31*rf#6hfcB^f--^£i*«tiS*Wfc«J 

20 -c\ ^7>*^^y>^j£Hj£-rsi#*^*©aB 

[ 0 0 2 5 ] g fc. *a?B#6tt8Hi»W^6»ltUft: 

o/c 0 BP 5. cn6©»li^»©Kfl*ttH«fle«ffi 

W*Sfc©©, f*t«c$ttf* C/lttCt;£U<. C©fc 
«>. ?^tt««^f#6hftC^CD£lflffi34T.4. 
[0 02 6 ] 

30 [aw* 5 IB»bJ:^£'rsSIH] fi^B8fi«:j:S»?§£ 

^fc^yvhBttfiTttt. 
(1) @B^©fca>C!)x^^>^cc*jCir. SUSM 
*Ccasutefl«£ffl^ttt^l»*«:S«Flffl*i!L/, ^ 
> y 3&s«3H £ ft 4 fcftttB 1 0 0 At m JMT© iBtHf t 

[0027] ( 2 ) mmmo&iRmmitm, wmit 

40 ^SH4co^n a a ^{i3ti^<, ^S£«lKtt£©» 
*JB^y>hHB«©®litt3WST-r*. 

[0028] ( 3 ) wmtB&w<Dwatc£ o . ia^is 
{mT\**%)\s*'-mik^mz<D%itift±$ < ft^ c 

[ 0 0 2 9 ] ft i'OWH*^* ^fc. 

[0 030] *fc. «jSMas©HJS«:*5C*r«. ^ffi© 

( 1 ) f^|v-^>3&s«l!BfkL, £Btt#fiT-rS. 
[0 03 1 ] (2) DnCi(C <fc S J»*©^P— « u 
50 4, #-JU#S£tt£**fi©5B£&*., 
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[0 03 2] (3) EDflraBS^^o^ri^StefeS 
[0 0 3 3 ] «ci'CDB8aS***ofc. 

[0034] *mi%z\t&t±<DfflmK*K*t&* m 
m t gust* t (ommtmic-oi, *xtBxmt -> x * 

c©C£fcJ:!). HI5K:t$W4Pai!!i»KG)*«P 

[0 03 5 ] *fc, Sffiffi3©ft»T/h3fe«fS«:S5S 
> ^ * f f 5 i#g #tt < ft & C t h v y 4 > ^ $ - > © 

[0 03 6] T>*-»SCC<i:6-rtC»l^**«:»* 
fc & CC , PS i SttSf Hi <t ©IB &c?$# ft \ t^W ftl£-£ 

[0 03 7 ] x#*^»Bi«flE»*ffll*8HBatt«:^ 

[0 03 8] *fc, ifecca^cj: 5Cc«lS?iK©«"JJE3&s 
[003 9 ] *cr##B#6tt. 
[0040] fro. RlBttK:* 

[0 04 1] 

mMzm$:?z>tc$><D^m tteiiH&iBft-f 

W<DBm «#© t *$ 0 t?* 

[0 04 2] (1) 8DHS^<0^SS^»RQgcc«l5 

a. mummt^-ms* cn 
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[0043] 
Hbl3] 

QRSiXYZ -Cli 

«S*#n vmZftZisvyxvy'vym. tit 

[0 044] (2) m&?*-frJk*y7V>{mifi 

hks: c 2 D 

[0 04 5] 

Mb 14] 

T(SH)n •» C2 J 

«iu twsnsr. fl§M^, mmm, mmmmx$> 
20 n»2a±©8«) -cm$tiz>**-)\s&*y7y 
> a«ffB«iRaiB«. 

[0 04 6 ] ftflJ3tt&«»©«3 i bTtt3^5 0 0 

M*§mit&, *mt$&ic®imx%z>. ^-rtum^ 

5Ci#T**©t\ «ffij8R©.BSS»yc*l>. 

[0047] ufrb* *2sw#»fc*©»s4«J>** 

30 ©«. SlfflK:«snt:t»&u*fflfblB^©jBffl'C 
#><&o *fflfblB©Sffifl3w:, SffirttO . 1 0-0 .3 
Sum. Mffi-C«0 . 1 0^2 .0 0 jtzm-C**. ttc, 
EMffltSX&ffiStbO .1 0-0.1 5//m-C$i6„ ft 

*>\ ?sjaiftiaB«cttfla'r*p r y>hHi»fi«:tt. son 

Sj&so .3 »« L < B0 . 2 0 u m&T<Di> 

<D&#Zbt>tlX^Z> a 

[0 04 8 ] «IS©8»ffifc:, B. Al, P, Zn. T 
i. V, Cr, Mn. Fe. Co, Ni, Ag, In. 
Zr, Sn, Nb, Mo, Ru, Rh, Pd, Pb f T 
40 a, W, I r , P t*>6SK*iS 1 «£i±©7C«*«tf 
^SJi^^^-r S c i 3Wr# *. JJB©»BIB»^BI * 
/cB^©ffe. Mb*. *Bfb«fc±#*ft»&£A,-C 
C^rfe^C^ ±8B©tfflWtt-Si , C*>, -HW± 

[0049] ±saswB*«tes-r ur«. 

Cu-Zn, Ni-Zn. Ni-Sn. N i -C 
u, Pd-P. Ni-P, Zn-Mo, Ni-Co-M 
o, Sn-Zn, Zn-W, Zn-Cr, Cr-Mo, 
Co -Mo, In-ZnW*5. ftto, Cu^r^tf^ 
50 &©«6©CutW*ttl ^9 511%, »*0<tt6 
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o~9 5ms%#ya>o *fc. n i 

N i£«*#l~9 5MM%. ff*l/<»6 

[0050] iKjaftiiBecffl^sajgrtt, »a 

d 1 Sfctt, Pd£PdJ£«*©7C* <W*«. P) <t<D 
££rPd$W*#1^9 9SS%. fiF£U<&6 0- 

jWBt>e>tt*#. ^©^©TttMtfPd-p^ * 

ffiWJ^C u-Zn £##<fc K 10 
[0 0 5 1 ] *fc, «f&BS6 0 - 1 5 6 5 4#&«KtS 

»5 umfelT. ^b<»0.0 1-5 umtfcfct*. C 

[0 0 5 3 ] 9ylE-$:S; ( 1 J rift 3 ft* 

iyy>tf yy^)>^m, Sfctt, HKS; C 2 ] rTftStt 
S ^ * - ? 7' y > SifSfe J: 0*ia»{ kftK 20 

(Si -OH) iftO, c*i3W«S*ffli5l£Lr5SH 
&fi£*j&«0Ti>5c<fc* w»»Q3&*safffJr*iii 

* - a v 7' y > y ffjtc tec ^ r » ^ * - Ji/S#Hfg*s 

30 

[0054] — «s c i ] r^ns^7>^^''j> 

;Uhy^h*X>^X h yx h^^X t* 

x;l/h yx(jS-y h*^xh*'» i/7>, fl-(3 ( 
4-x^^V^^a^\^^;l/)x^l/ F y y h + 

-yy V F ti/^P tJM ^k^x F + t/S/7>, r- 
^> F + ^/Db'JV h 'J x h ^^>7> k 7-^£i> 

y d+s/^p t'ji/ h y y h + 2/i/7>, T--*£^yn 40 
^'>7'd tvuh yx h^>e>^>, t-(j8-t^^x 

-75 ^X?^)7 ;/7'P t*;l/ b V J h^^>7>, 

r-c/3-75 ^x^;U)T b yxh+^> 

5> v T-7^7 , Pb , ^F , J^h^^>7> 4 r-T 
^7*Pf;l/hyxh^>^7>, r-7xxji/7^ 
:?*n t";U h y ^ h=^>^>, r-^oa^at'^h y 
^h*X>5>, r-^J^7'h7*PfJl/h'J^h + ^ 
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x t'xjbhy7tF^»7>f»^ cneoi 

[0 05 5] fe*s, ^>#?7*y>^KC:fct,>-C W 

sssq t << mm- 1 s is£»r <d*£ s t < t 

2-3 0»iSU^ S/^^^^yv^SBBjgjBtt* 

[0 056] ^/c, CO&totsv^XyJV^tm?? 

COjl^ttfefiDCCtt, X-12-413, X-12-4 
14 (m»{fc*I*) . AP- 1 33. Y-5 1 06, 
Y-52 54, APZ-660 1 (0*ax*-) fti' 

[0057] ±ta*>5 * y y > yffl* fcw^^ >r 
tcte^mmticm*bzMffi$kffitemfi, &m (so- 

12 0 4 C) f^o **fctt#H*»lfc#L0 .0 1-5 

[0 05 8] rtfiB»jnffi'c«^7>/7 7^ , y>^ffj*fc 

[0 05 9] $fc, lifK-HHS C2) ^3*14**- 

;k^^^yy>^i, 2ffl«±©*tf~Ji'»*^? 1 i*3 
h y 7^>IRfciI^£Uc#ji© 

[0 060] C<DJ:^tt^*-J!/**^^y>y»JiL/ 

IMxtf, 2 ,4 ,6- by^;i/£7*h- l ,3 ,5- 

hyT^>, 2,4-^^^71-6-^^7^ 

- 1 ,3 ,5- h y7^>, 2 ,4-i/jtb%7b-G- 
xW;^ - 1 ,3 ,5- hy7^>, 2,4-^^^ 
*^h-6-^Pt'Jl/7 5 1 ,3 ,5- h y7^>, 

2.4- ^;^7>-6->f77*pe;b7^- l , 

3.5- hyr^>, 2 f 4-^>;^^h-6-^7 c ;u 

75>- 1 ,3 ,5- h yr^>, 2,4-^^^^7'h 
-6--f V^Jl/7 5 1 ,3 ,5- hy7^>. 2, 
4-^il/*7'F-6-^^Jl/7^- 1 ,3 ,5- b 
y7i/>, 2,4-^;U*^h-6-5/x^;U7 5y 

- 1 ,3 ,5- h y7^>, 2 t 4-y^JU^y"h-6- 
5/^DtJU7 5 1 ,3 ,5- h »J7>^>, 2,4->> 
>;l/^77* h-6-v 1 ^ y7"PfJl/7^- 1 ,3 ,5- h 
'J7^>, 2 I 4-> ; ^Jl/^7'h-6-yy^;l/7 5y 

- 1 ,3 ,5- h »J7^X 2 ( 4-y-rfJU*^h-6- 
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TVfrT y- 1 ,3 ,5- h »J7^> 4 
*^h-6-y7 , JJl'7^-l ,3 ,5- h 'JT^>, 
2 , 4 - ^ y )Vfo 7" h - 6 - 7 x x;W7 £y- 1 ,3,5 

7 5 J- 1 ,3 ,5- h VTis>, N,N'-t'^C2,4- 
^y;l/#7>- 1,3,5- F «J7^JL')x^l/>y7 

^ y- 1 ,3 ,5 - b V7> ; >, 2 ,4 -^y^^h- 
e-t^Ct FDt^x^W^ - 1 ,3 ,5 - FV7 
2,4-^i^7"h-6-7^ I Ja^l'7^ 
- 1 ,3 ,5 - h y7^>^&£ 0 ftfc* a±<D{t£Wl 

[0 0 6 i] cfthoft-fr&Jjyy'vyfffittt, is 
ff^«at^, * 7' y >^»Jtt*K*©t> 

* 7* y > y»itti»aa«ii t bxm^ 6 ^ n y 

ra#sass n=^7c{b*r & c 4 tc j: n ^mT-^omitm 

4ttS. 

[0 06 3] J?* U»flffiMM»tt, 1 #Br*©¥*# 
#»-f Sfiffi ( 1 »IH¥«i&K> 3&S1 50-1 8 0TO 
fe©TA0, 2,5-^^-2,5-5/(1 
-y?-;i/^;u**S/)^+1f>, 2,5-^y^;l/-2, 

W+*>F, 2 ^-^^PJ^^O^/^Wt^ 
F\ t-^^VbKa^Jl/^+S/F, 1,1-fc'X-t 
-^^;^;U**i/-3 ,3 ,5- H;y*jU5/£n^* 
U-> 4 n -7*-;l/-4 ,4 fcfx- t -7^;t^;M-* 

4 y 7'n t: ;i"<>-te: >3§e#a 9 . «BMt«fflMttetHJIt 1 

OOSSSBKStfLT, 1^5*Sffltt;i*itfJ:l>. 

[0 06 4] S^J^ft&iiS{b^lA«BiflJ^(c 

hommtbx^ mm* 55«§=fA (nr) , >rvy' 

U>3A (IR), X*U>y*^x>=fA (SB 

r) t y^unA (i i r) , ^ny>ffc:/*ji/=fA. 

1 ,2;!&£§2#y T^^xx x^i/>7'at'l/> 
(EPM) % ifU>^aei/>2/i>^-# 
'J7 (EPDM) , xfU>^f>3^'j7 (EB 
M) , xfl/>^f>^x>^^'j7 ( E B DM) , 
7*o t*U>7r->rj;J<y v (PBM) , 7 , ufl/>^f 
>^x>^f^«j7 ( P B DM) , y , ^^x>7^ , ;n 
z~ h V A ( N B R ) , TkiSfbx h »JJ!/=fA. ^au 
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7*u>3A (CR) , ^paxjU7*>{b#yx^u> 
(CSM) . ^l/^iA (U) . ^5Mfc=fA (T) . 
^"j3->n"A (Q) , 7?*=fA ( F KM) . 07? 

{bx^u>£7*Pt'u>4cD=i#yv, 7£>y;unA 
(ACM) % xt*^D;l/t Fy>^'Jv (CO) , 
xt*£njl/t F y>ix^b>^^^ F4(Dr3#yv 

(eco), xt'^ik h y >-7 y^yy y^ux 

-f-jUntfUv, 7'Dfb>t+f*^F-7'JJl'^ , J^ 

io tut/t F y >-7 , ;;uyu^y^x-f'ji/^-7}<'; 
x^u>7£ y;lo~A, 4&*vW>SL 7v;l^ ^ 

^tafo^yxxr^fli, 7^vd^^1 4 szzvu 

Jb-7*y U- USUI, ^ffi7^n-;U-7^y U- h 

Slflg, 7^** K-7^y u- hiJfll, *yxxr;u- 

7^'JU-F», XfP7-fe^^-7^yi/-Fi 
fll ^7'J^7 4rU- HffilB, ^7'J^f F7^nA7 
20 ^U-h^flg. i/x^l/>^'jn-jl/t^7'JW-* 

[0 0 6 5 ] &wmx^2*. wita, 

U^jf^xx I«XfU>^^i;x>aA v ««7^ 
ynxF y;l/y^i/x>rfA, ^^nay*u>rfA, 
MK-fy y'L'^A, y^^n^v^^x^^fbTK^ 
gf^^y y^^^^fcftffl-cts. 
[0 0 6 6] igee ^yvfe^snftffl-c^^ 0 «^.«, 

30 h y7 , ;^-rvi/7>?L/-h, hyy^^y^ 

>fy^7^u-h, H y 7 y ;i/> / 7^ F , F*;7^ 
yji.^i/7-jk f yxx^^^nt'iwv^)? u 
-h, h'jxf u>yy3-j^*^yi/-h t ^y 
^xyxy F-;uFy7^yu-F, n, n' -y^u 

>f^7^ yJl/75 K, N. N* -m-7x^l/>t7 

7^y^7^F\ N-y^n-;u7^ y^7 5 F, ^7 

-feh>7*y^75 F\ ^y^^M^^'JU-F, 3 

-^DP2-t*^a^M 5?^y u- 

40 [0 0 6 7 ] _Lf2<D{b£W, »Sffitt©ffl*>6# y x 
^U>, xfU>-a-tU7^>3^y7, X^U> 
-a-tU7^ >^x>^-^ y LC^ 0 
[0 06 8]^yxfU>, x^U>-a-tL/7^> 

&3kffimt Lx&sT 5c 4^c i vmmz&mz c 
ccsttro .i-5 0S»»-ea&. 

50 [006 9] x^Lx>-a-^U7 -f >5/x>^-#'J 
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[0 0 7 0 ] x?l/>-a-tU7-f^x>^y 
7Kttxfl/>^otl/>i/i>*-#y7 (EPD 
M) . x^U>7r>^x>£-# , ;v (E B DM) » 
E P DM, EBDMW*CCjB«tt«C«*i. «fCC 

S9J cd«»jPJCc * o r ^ s . io 

[00 7 1 ] EPDMiltli, JIS-K-6 300 
?m£T6A-x-)ffiJgMLl+4 ( 1 0 0°C) #5-1 
10, if l/>$i^4 5-8 51i^ 2/x>£*# 

^>^P^>if^x> (DCPD). 1,4 — 

x>, x^yrW;l^JU*> (ENB) »*sfltffl*C* 

DCPDiENB*s»*ll». 
[0 0 7 2 ] EBDM<Ll/Ttt, A-x-MMLl+4 
(1 0 0°C) #1-5 0, y;l/h7a-l/-F (19 0 
°C) 1.5-2 5, x^U>M^5 5-9 51i%, 20 
^>M^2-3 5ilW^U^ ftfc. EPD 
MiBWa*C^x>JsS^<!:LrttDCPD. 1,4— M 1 
^x>, ENBH#fi»BT?*£#. DCPDiENB 

[0073] **wr*ffli>6na«»jwtt, mmmtt 
i-mmfr h & h tmi tw*acww*E£-r 4 c i **c* 

[0 07 4]#(f;U^ hr^7x/^A«, t'X7xy 
-;UF^ ^77^, ^{tt*X7xy-^A^, 30 
JURffc^*****, HHISeRgEOSax^+^tMB, 
V7>»xxf-;i/*ttag % ^7D>--f>f>«, 7K 

ttHl«CE)0^>i*©i|a»ft, EttfflJI, ^9 5>S® 

^ ij ^£^<;u-h<bx^u><t <D*«£ft*j J: 

nsPUxXf-jUfflaift, Jg*vi/^>BKtt#U*U7 40 
■/ VfflfiEBJ. ^DfU>***>f F • xt^PJt/t f»; 
> • TU^y; ^;i/x-7^u£-#y^l|©#yx- 
fJl^firfA, 7'ut'l/>tW^ F3"A 4 £8Mt=fA, 
7^1^, y{tx^U>^Ph'U>=fA. #PJt/ 
^Jl/7*>{fc#Ux^U>=fA, xf U>7^ l J^3 

^'^v^ux I PN (fflaftAWa^HS) *JB 

'J^fUVIPN, 7xy*-jUf}fli^x^+>'t§}flg<!:^ 
«=fA*>7 y;l/=fA<b<D I PN, SttL/c^U 3-> 50 
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nA, x^U>7 £ lUl^A, x h >;;l/^^^x>a 
A, X^ly>^^^X>d"A, X^U>7*CZb'U>rfA 

[0 0 7 5] fi^aIt84'ett«t5iaiK:»o»»^«* 

^yu-k ^y^f^i^y u-f, 5/'j3->so 
Fo*'>7^*^*, x#*s/»s©Wfi6**Wor^ 
F *fi£T 6<g£^S* £ b X tt7 * y ;Uggx X f* 

[0 0 7 6 ] ±IBffl*^*fcW»Kffl©»ftSll^ttff 

*b<tt5^3o*aa5tr*a. ch6©ss*iiccj:!3> 

[0 0 7 7 ] *fc, f 7Jl^*U- h*©&« 

[0 0 7 8 ] 7 a ;UA§L F 

[0 07 9 ] mmSUtbX^ «aStt7*v-;l* 

ii. «ae»x#*^m «s^^'jxxf;ug}fli, # 
^^flaittx#*j/«HB. #9x^3tt*y ^5 f® 

Sex7U-f 5 mm. 2f5x*&aWSttf7>Kx* 

«MI*St*^7>Kx^f';H»l!S % 79 5 FlltttffiStt 
x#*^«ll. 79 5 Ftt£ffi£#ffiRB$ttH8. 79 

[0 0 8 0] */c, a«©^y^uy*ffl^r«a»Ji 

ttKtt*fctt*9^^««S*tx#*i/*J||*ffl(r^ 
©SffiCCAf9Xfljattx#*^lM)ll*iBUfcfc©^ - 

[0 0 8 1 ] fete. x#*5/3R«fgl 5/7>»xXf-Jb 

mm. #u s F*«raarctt»*»^«ji+«:si» 



(10) 
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[0 083] */c ifcfiKlCG. &S7 5>-^h> 

sn*. «{i^jMJ©*w»*iriBft»Ji oosbsb io 
&c*tu o .o i-smse^*©***?*^. 

[0 084] ^MOJSftSStB&to&t^KHCCfe^r , 

Kittt, 7kgtfbv^*^A v *»{fcrji/5~ 
^A t *U-F©. -fetf^K S3?©, S*^ f J*. 
iffikvy*. #n>:Mh^F* pzWiftfoi/O A, K 

mmmmoymmmm^mmt set 

[0 08 5] S/c ££tftlk &RKft f-f**, * 

-cars. cne>W7-/^y>h, ^^^oF-f-x 
*fcEurt>j:i>. 30 

[0 08 6] *fc. »MWPk 5ft«©A^7 -f 
{bT^x^A, TKftffi^ KSKlEik mt&TE. 0 

[0 08 7] *£6M©fiSB1f JlffiB. 5/^ * 7* ! J > 
[008 8] ^/c *Bi»S«*CcaH*HB^»JSlE3*ir 

[0 08 9] mcttc, m&mmm&AT >u*?§. 



5 5 *<U HIS. #n>*-( h^F, 

[0 09 0] wis©ai«s«fl!>jfefrw. ast. 100- 

25 0'C, l-30MPa t 5 - 9 0 #P^<D^##>6jI 

[0091] *iMBfc j:s8»*tt. 

^ ?y >^r^LytfHfS±8MStt 

Oct 5 tzWchttffliliim h ft & ®~c& z> . 
[0092] *«wtc <t o &mmm<Dmmmm&, ?' 

>F0B«. *H^y>FilgS«*««-rsc<t3W'C# 

ho 

[0093] 

[0 09 4 ] i/7>* 9 > y«* fcBf t-;«* 

mtmvm&zBiSiir&c tit* nmitemw 

[0 09 5] it ^»;>Hiefi©X9^>yccj:-S 
0BJI5flE«F©ffl{ ttt^fc J: 0 < & 0 , ^ 'J > 

[ 0 0 9 6 ] £ fc, «»W4Jfetff S»£fcfc«8©¥ 
»ffi±CC*flfr * S <0-C^J^(D/l $ ^rfi^(D 1/2-1 

/5ct<sarc££ 0 ^^^c, »iscEW»{b«:m^ 

[0 0 9 7 ] 7*»;> naBfi©X7^>^CCJ:4iaBJ5 
flcCCfc^^EISiiBBtt, fi^3fe<D^IS<D 1 0 0 /zmlHtC*f 
L/r, 2 0 /zmfi ( 1 8 Mmi¥) fenj^r, y'«J>hil 

[ 0 0 9 8 ] 5 etc, 4:A«(DilSftMbttWB». 



(11) 



PP8-3 09 9 1 8 



19 
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[0 0 9 9 ] 

[oioo] tm&w a x-*u>7?>i?x>$- 

# »J v ( = #5«rft^nJW. d d d#:K-9 720)^ 

[0101] ±sa"<-v<#»; v3 2 fi«SR«r 9 0 *(;«:«: 
Sl/crtgi5 0m I ©5*tf-*GC*slvr:3 0 rpm 

8. n a a# : N i p s i 1 V N 3 ) 8S*8B*tft*K:j8 

ficsMn»6^ 6 7 an b tc a 

[0102] SetCjflBWfcJftibra.a'-^Ct - 
S:/^-^^P) 0 .3 ZMMm^mmbX, 3#BB 

/c e 1 2 0*C(C»^Lfcr^:n-;l/EBi«'CE*20 



[0103] fcfc. ««Sfl<D«Stt, KTO«JiW*i 

a )i Avwrnmrnv - v zwmm 1 1 mmic bx $t£ b 

[0 105] CSBSftl 8^1 1 ) S2©K£fcfto 
T 4 h y T'J^>f V*>7^ U- h (0*ffclSK»: TA I 

c) *ffli,^c»{3*ljS«i iH««cor7^;uA«©« 

»j7^;U**llSl,fc. fflU TA I C«7 * 7*C^>* 
Ni ps i 1 VN3<D8fiS»tg£UT»]£fc e 
[0 106] 1 2-1 7) S2©K£«:fiEo 

ta i c©«*>o«:»tt?P';^^x> (B$#a 

M:Nisso-PB B-3000) *fl§l>fcffettS 

/Co flU Nisso-PB B-3 00 0 \%~y av<D 
N i p s i 1 VN3©8M8MCfi£OT»l£fc. 

[0107] 

[S*2J 

2 







m us 


7*9 




« m 


a 


B ft 
















/«-7>A' 






No. 


® % n 










P 


2 5B 


V25B 






#y v 














1 


warn 4 


32 


8 






0.3 2 






2 


«E««I □ 


3 2 


8 






0.9 6 






3 




32 


8 








0.3 2 




4 


sm - 


3 2 


8 








0.9 6 




5 


m*j * 


3 2 


8 










0.3 2 


6 


awn ^ 


3 2 


8 










0.9 6 


7 




3 2 


8 












8 




3 2 


8 


0.3 2 




0.3 2 






9 


«M U 


3 2 


8 


0.3 2 




0.9 6 






1 0 




3 2 


8 


0.9 6 




0.3 2 






1 1 




3 2 


8 


0.96 




0.9 6 






1 2 




3 2 


8 




3. 2 






0.32 


1 3 




3 2 


8 




3. 2 






0.96 


1 4 




3 2 


8 




6. 4 






0.32 


1 5 




3 2 


8 




6.4 






0.96 


1 6 




3 2 


8 




6.4 


0.3 2 






1 7 




3 2 


8 




6.4 


0.96 







M;r»;>nyf75tt/-h : taic. H*<tj&« tttttfUT^x^ 

t**>'J3U:Nip8 i 1 VNS, R^yaxSttl 



B-3 0 0 0, R*ffi£fi 



[0108] chsh is^mo^^m^x, k 

-9 7 2 0<Dftb«3CCX*U>-a-*U7 -f 

■7 <=#5ttft*I*«. p°p# : *7 v- A - 4 0 8 

5) %m^tcmm&mi tmrntcbx? -oi&vxom 

[0 109] CIS^J 1 9J 6 



[0110] (SJjtWI 2 0-2 9) K-9 7 2 0<Dft 
to«5«C*7-7-A-4 0 8 54flaiifcflk«, RfiW8^ 

[0111] 
[»3] 



21 



(12) 
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No. 


09 3S U 

s s m 


at U 


7 ^ ^7 


# m m m 


a s & & 


x^ u>- 

a-*U7 




h y t y ^ 


y 7* 

*S?x;/ 


P 


>25B 


1 8 




32 


8 






0.3 2 




1 9 




3 2 


8 






0.9 6 




20 




3 2 


8 


0.3 2 




0.3 2 




2 1 




3 2 


8 


0.3 2 




0.9 6 




2 2 


? 


3 2 


8 


0.9 6 




0.3 2 




2 3 




3 2 


6 


0.9 6 




0.9 6 




2 4 




3 2 


8 




3.2 




0.3 2 


25 




3 2 


8 




3. 2 




0.9 6 


2 6 


»«au -/ 


32 


8 




6.4 




0.3 2 


2 7 




32 


B 




6.4 




0.96 


2 S 




3 2 


8 




6.4 


0.3 2 




2 9 




32 


8 




6.4 


0. 96 





xfU>-a-tU7-f y^Jt!y V : ^7"7-A-40 8 5, H?f 

syjyjw V'>7zi>-h : tai c, B*{tJ&s 

iSEtfeKy^^xy: B-3 0 0 0 : ifc 3 0 0 0 ) 

^**>y* : Ni p s i t vn 3 , B+^yaxas 



[0 112] 30) gt4SC£^TK-972 

0CDftt>DCcx7 c u>7 , n t*u>> ; x>^-^'; v ( = 
#5ttft^» :Z#EPT3045) feffl^fcffett. It 

[0 113] CSSH 3 1) »4(CftotK-97 2 
O^f^OKVV^****? 1 ,2-#';:7£^ 
x> (0$^*Ai: JSR RB830) *JBl>fc 
ffitt, SiSWl ilSlfilCciyr7^^Att©J8»»I^«:ff 
/c. 

[0114] Ci^W 3 2D &4fcfEorK-97 2 
OOf^bOtCX^bV^^^xVrfA (B#£j&rfA 
$? : J S R 1 5 0 2 ) Sfflttfcffitt. Si&WI 1 

[0115] CSiiSCT 3 3) *4KtieorK-97 2 * 



* 0©ftfo9Cc- h »;;l/^^^x>zfA (H*-fe**>S: 
20 T463 2) *ffl^/cfft«. g!i£#il t^miClsXJ a 

[0116] CHJS« 34) S4teSEorK-97 2 
0<D«to*)tC#y^^^x>rfA (B#*?*>SS!: BR 

1 2 20) *JBi>fcf6tt. «JSW1 iH«K:0T7-f ;u 
AtK©}g«f#Jx£f#/c 0 

[0 117] CSJSffil 3 5) ^4tCfi£oTK-9 7 2 

> i r- i o ) *JBi>fcffera\ HifiW i tHttcc or 7 

30 [0118] 
[3*4] 



No. 


Hit L fc 

8! a m 


tt 0 


7 -f 7 






3 






3 0 


mm\ 


x^ u > fu > s>x> * y v 


3 2 


8 


0,32 


3 I 


mm r 


l,2-^y7*^S?x> 


3 2 


8 


0.32 


3 2 


SigJW 7 


ttvzs*/* £?xyc*A 


3 2 


8 


0.32 


3 3 


fiMJ ^ 


= hyA7"*5?XV=fZ» 


3 2 


8 


0.3 2 


3 4 


x 


Jtft'J !/*S*X>=fA 


3 2 


8 


0.3 2 


3 5 






3 2 


8 


0.3 2 



X^UV7'atru>S?xy^-^y^ : =#EPT 3 04 5, H#5»flS^Xf(MB 
1, 2-*y^S?X> : J SR RB8 3 0, H AS 

X^U>7**^x>^fA (SBR> : JSR1 502, H*-&l3t:XAS 
^h'J^S^XV^ (NBR) :T463 2, B#£f£^AS£ 
#'J/^i?x>^(BR) :BR12 20, B*-tf*>K 
4t'HV7*W>^ ( I R) : ^7^>I R- 1 0, 



[0 119] (HSffll 3 6) asCCfiforTA I C<D 
Kb*) 2 ,4 ,6 - h VpfJl/^^h- 1 ,3 ,5 - b 
> OSfbSSS : h-F) 0 .3 2SMSP£ffl 

Ofcffitt* Si^«l8i|5]«tcLr7^;UA^(0®ir^JT 



50 



[0 120] iWmW 3 7) A->r^p*o .9 6 
[0 12 1] l$mm 3 8) ^'-^UPCofttoOK: 



(13) 



23 



IX 7 4 ;UAtt©J8SM**»fc. * 
[0 122] (Kfifflf 3 9) ^-^iUPORtoOtC 
A-^*^>2.5B*ffll>fcffitt, i*i£fl]3 7iEI««C 

[0 123] C8S0! 4 0) i^*** h-F<Dftt>9 
CCS/*** h - DB CHtBMbSR: 6-^(n-^^) 
7 5 y-2 ,4 -l/ji)Vf3^Y- 1 ,3 ,5 - h »;ri/ 
» 0.3 5S«»*ffll»fcfttt»Ji«3 6 4H*«:ly 

[0 12 4] (Stfiffll 4 1) S^X** h-F©ttfe>5 10 
fcS>X*? h-DB*ffll»fcffi«iSBS«3 7iiaaK:U 

[0 12 5] (Kftfty 4 2) S>**5> h-F©ftb9 
K^**? h-DB*ffl^/cffi»«jiW3 8iia8BCU* 

$ 5 



^¥8-3 0 9 9 1 8 
24 

t7 *;UAtK©Jg«0*>*Sfc. 

[0 12 6] 4 3) ^**sr h-FCDftfr?) 

K^**? h-DB«rffit^cf&»SBSW3 9 iia«CCU 
r 7 * ;U AtR©S»SI*«:9fc. 

[0 127] (M&ffl 4 4) >*-:/*Jl/P*/IH>fcJ&> 
ofcffitt»jfi«3 6 <tH«tCO-C7 < Jl/A«©««»Jb 

[0 12 8] CKSfl 4 5) ^X*»h-F©ftbO 
CCi^>*7 ? 7**7 7 7* y > ^J-C&& S - 3 3 0 
fctettHJ6W3 6 iH«fc LT7 ;UAtt©S»ffJ*«r 

[0129] 
[«5] 



saw 

No. 


3S& L fc 
ft ff 


«f SB 


7*7 


* * - * * 




» © ft tt 






— F 


-DB 


S-330 


P 


>25B 


3 6 


OTA r 


3 2 


8 


0.3 2 






0.3 2 




37 


am * 


3 2 


8 


0.32 






0.9 6 




3 8 




3 2 


8 


0.3 2 








0.3 2 


3 9 


am a 


3 2 


8 


0.3 2 








0.96 


40 




3 2 


8 




0.32 




0.3 2 




4 1 




3 2 


8 




0,3 2 




0.9 6 




4 2 




3 2 


8 




0.3 2 






0.3 2 


4 3 




3 2 


8 




0.3 2 






0.9 6 


44 




3 2 


8 


0.3 2 










4 5 




3 2 


8 






1. 6 


0. 9 8 





X.?U>77-yyx.y$-mv : K9 7 2 0. H#Eifcft¥X£S! 
£#S>y* : N i p s i l VN 3 , Q*S"J*XJHS 
/*-7>;UP : B*)MK -*S/>2 5B : 

vx*y h-F : z^.e-sy^AA^h-i.a.s-hur^x, =&ftj£K 

S>**y h — DB : 6-S?(tt-^)7S;-2,4-i?M*/h-l,3, 5-hV7S?>HWbW 
S-33 0 : r-r5y^a^h'Jxh*w>, ^VBifcfl^H 



[0130] awe, «fflr*«Bfl«Ji«ce:o^rttW 

[0 13 1] (MMJ 4 8)a*6K8£r>TfflSA*{f 
(ffifttiT) tllflllSt5ifl«Ittfir», tMtfi*» 

fc. ft*. mm*<Dftmmmm*®mmRmm& 40 

[0132] a±ofaittiai*fflc»rfTt\ Mwom 
wm&mnm&i .0, aftetti .er*ofc. 

[0133] ±Effl{tlS4 1 0 c mx 1 2 c mCcfflg 

u sa"C6NttKtci»iBa«uraffi©H{fc»*» 

Icmixmffim&Q . 1 5 A/dm I t?4ftfJ. g^-C^ 



[0 134] *s7>*y7y>?m (?-;V5M? 

15! : s - 3 3 0 ) 1 g l y * h;i/«c*«urw» 
btcumm^src i o »h«« u t 6 o *c<d&mx i 

[0135] ilBCO^S^tfo/cfflftSti 1 0 c mx 5 
cm©*S3CCffigLfc. 

[0 136] 47) ^7>^^7*'J>« 

ffl*frfctt^nfcf6ttH56«4 6 <h[5l^tc UtiSB^r 

[0 137] CKSM 4 8) gifg<bLr*fl{tS^ffl 

c *fcffiB«jiw 4 6 i stt«c bxmmczimb tc 0 
[0138] t$mm 4 9) ^=?sijvv^)s>mt 

LX r-^^^^h^DbVUH h^>V5> (^^ 
yCtt^k^ll : S - 8 1 0 ) *ffll*fc(6tt«jiW4 8 £ 

[0 139] CSSiS^ 5 0) */7>ijy7V>im£ 



(14) 



8-3099 18 



25 



26 



»j 75*Mfc:¥B : S - 5 1 0 ) 6«l^ffittMS0l4 8 > 
[0 140] (KSffll 5 1 ) 5>7>*7^';>^Ji 

-2 10) *fflOfcffi^3ajJfiW4 8iBISIK:L'CaSF 
[0 14 1] [SJiSWI 5 2) 4 >7>*^''J>^ 

[0 142] (SBSM 5 3) Mffi©ffcb9fc*fMfc?S 10 

£*frofcttfcflK»W4 6 <bH««:^rai5H*fWL 
fc. fr*>\ Si©*IfiSB0.3t*ofc. 
[0 143] CRJfiW 5 4) ^D^-h«iffi*ff5«r 
KSffiKN i -Mo - Co*o#«rtfofcfttiRJSffll5 
3 <h istfifc: oralis I 4»fc„ &fe. Ni-Mo-Co 

hfc6&*»o*»*SHSU 3 .SA/dm^lSf 

fir 4 #ra» ^ # l r It o fc. 

[0 1 44] Cu-Zna>^#tt'>r>{t», ^7>{t 20 
ffiiflfci&oSiKiffiSU 0 .5A/dm 3 com^S 
-C3 0#lffl«>oSLfc. 

[0 145] CKSW 5 5) *Ppt-hffiffl*tT5B« 
KSffiCtC u - Z n«&o**if ofcftttUJiWS 3 



5 A/dm l ©«flBBftr3 0fMBi&-5#l/fc. 
[0 14 6] [^#3 5 6]^7>*-^'J>y»* 
fflt»Sc*>ofcfat*«jeffil5 3 il5l«ecorlHJ5K*tf 

[-0 147] Cm&m 5 7) JSS 1 8/zm©*fi{fcf§ 

tffl{fcg*»tW4 6 4Ria{curilJlLfc. *ffl{bS 
<DHffiffl3ttO .6. ta^fclS©*ffiffl3ttl .2"C*o 
fc a *ffl<bS©Mffi«Ciljfiffil4 7tl5ltt{CL/r^Ciy*- 

[0 148] CSSii^ 58)V7>^^ , 'J>» 
ffl^tt^-ofc«J3«JS«5 7 ±B*tCbT»SM«» 
/c. 

[0 149] CS&ffl 5 9) ffSl 8*im<D*ffl{fcfB 
©SffitC»aW5 3 iEMSKLT fn^- hffiSiV^ 

[0150] tm&W 60) MSI 8um(Dmitffi<D 
[0 15 1] (Mi&ffl 6 1) is5>#y7V>#M% 

/Co 

[0 15 2] 
[*6] 



No. 


KiSLfc 

m « 






* ft fl 


««Lfc 


m s 

(f£m) 


m « 


46 


mm a 


3 5 




Mm 




S-33 0 


47 


MS B 


3 5 


mm 








48 


mm c 


35 




MM 




S-33 0 


49 


Mf D 


3 5 




um 




S-810 


50 




3 5 




M@J 




S-5 1 0 


5 1 


mm f 


3 5 




MS 




S-2 1 0 


5 2 


8@ G 


35 




M® 






5 3 


mm h 


3 5 




S® 




S-330 


54 




3 5 




S® 


Hi -Bo-Co 


S-33 0 


55 


CIS J 


3 5 




sea 


Cn-Zn 


S-33 0 


56 


S3© K 


3 5 




3® 






57 


efs l 


1 8 




MM 




S-33 0 


58 


mm m 


1 8 




Mffi 






59 


HIS n 


1 8 




S® 




S-330 


60 


Sfc 0 


1 8 




M® 




S-330 


6 1 


JSfc P 


1 8 


Uitm 


M@ 







S-2 1 0 : Ifn/l/M-M h^^vv, =f-v 

S-3 3 0 : v-T5 y^"Dtr^S'Jxh*^^^> f f^V^ft^S 
S-510 : Y-^'J5'F*5'7ntf/l,h'J> h#S'S^>\ f-?V5«MW« 

s-8 10: Y-^^^yh^ne^hv^ ffy5M^« 



[0 15 3] 6 2) SI7fc«^-C«BQ4ft 

HLfc. »fiW5 8{Cffll>fc«S 1 8 um<D*ffl{t«* 
1 0 cmx 1 2 cmfcfiJ^U gffl"C 6 N ttlttc 1 flffil 



50 



[0 15 4] ^7*»j>2mbr^x* v 

h-F(D5g^f h7tFD77> («HKMXH:Hai 

<o»?s*sa , c 3 o #maiR l-. eo vommv 1 7>pa 

[0 155] CS&§0tf 6 3) ?*-)\,mj3y7V>ir 



(15) 



§¥8-3 0 9 9 1 8 



27 

iffi*tf ^iJCCN i -P«>o*4fTofcf6«. 

[0 15 6] Ni-P&^iM-'^ik * 

■5H> ffi^K^6fcSft^*«*S«iU 5A/dm 

[0 15 7] (KSffll 6 4) N i -P&o#©ftfc>9 

ccp d*o **ff ofcft«*BB«6 3 iBttccurSJB 

K) ^fflC^5 A/dm 2 OiMt'3 0 Wfo/c 0 
[0 15 8] C$*i§«l 6 5) h-F©ft*>9* 



28 



[0 15 9] C$?3§09 6 6) i>X*v h-FCDftbD 

[0 16 0] CI£gM 6 7] h-FCDftbO 
fc^X*? h-DB*ffl^fcffittHJfi«6 4 < !:|giaK:L/ 

t«sv*9fc. 

[0 16 1] CSBftM 6 8)^?h-F»ft 

10 frofcttttHitte 3 <bl*M£K OT§0?§w£f#fc o 

[0162] 
[«7] 



No. 


51 £ 










m * 


m a 


62 


Q 


1 8 




s® 




S?**y h-F 


63 


m R 


1 8 






Ni-P 




64 


«m s 


1 S 




ss 


Pd 




6 5 


fflSS T 


1 8 




sm 




5?**arh-DB 


66 


mm u 


1 S 






Ni-P 




67 


^fS V 


1 8 






Pd 




6 8 


mm w 


1 8 




sw 


Ni-P 





S-3 3 0 :^yVEffl<fcM y-75;rn^h'Jxh^i'S/7> 
S?X*y h-F : HttftJftfi 2, 4. 6 - MJ h- 1 . 3, 5- hy 7P> 

y h-D B : 6 -i?(n-W)75 - 2. 4 -S>jt^A/h 

-1,3, 5-hvrs?> 



[0 16 3] 1 ) MffiCC^Ojrf- h«fflt*ff 

l\ >^»J©S-3 3 06CJ:S«i 

H£fTofc«i*3 5 iam©ffiftffi (fiffiA) *fl9l»ra 

[0164] aHBtf«:tt^7XflJS*tx#*v«)B^ 30 

(BS[<fcldtI«H. AfrS: E-6 7. J¥£ 
0.2mm) *flll>fc. »»«#8ft£fWE»«6A<i:«: 
16 8'C, 5MPatlW|7'l/Xlt-f«l:l/c e fl 

[0165] CCE«9SUIfi©«a^lil]L9K3«J I 

S-C6 4 8 nc«GT9J5£l,fc. 3IWL9fi3Wa!St 

*rtt*>-f 9 ( 1 0 0 0#) *CBFB», 1 mmigoajBtt 
»?B©I»*», 1 mmi}gCDS#r-^^J.7^>yu^ 40 

[0166] 9& JKR»ai% (?ssi 8%. m i 
*mmt) mftcmmvt (m^ma*. iso-c. a 
mmtm) ©SKKM-eco^r, siihju&s 

[0 16 7] S«©?liHI09S3tt2kN/mt?*ofc. 
ttte. J I SSItS (C 6 4 8 5 ) CC5£AS«ttffltt 1 . 
4kN/nrC*£#, TU»rttjibn^fc©B2kN 

[0 168] (fifcfcfll 2) ^7># ^U>iWM£i£ 50 



fc. 5[»J0«3**8«:^'r 8 sr!8©?i»jo«as«i . 

[0169] C»WI 1 ] «Mfl*Wfctt«l!iaflE« 

****** ufc. ?iiao»s*a8tc*f. ra 

[0170] *IHB#6©«RT?tt* 5liHIl/!S33&S3- 
4 k N/mgKCD»^K:ttffljS©!»JlltBnIflia© , t?. 
rpigiit-fj iBa«LfcttiW'©3li«l/5S3B5kN/ 

[oi7i] nmtezvmmmomiKvmmftmmi 
[0172] cib^ i ] satso-f ©ftb o ccgara 



(16) 



8-3099 1 8 



29 



^x^yv^m m\t^hctm^\ sunups 

fc. 

[0 173] limW 2)i/7>*^''J>»I 



30 



toi74] mmw i , itttn i , 2*6. mmm i © 

[0175] 
[»8] 





m m 








^ 9 > * 






% a 


& 1) 


JbQMtt 

2) 




SiffiA 


S-3 30 




h y 




5. 1 


mm*? 




MA 


S-3 3 0 


h 


ft L 


0.5 


0.2 


0. 3 


i±*S£0«2 


ffl©B 






* y 


0. 6 


0. 5 


0.2 




SlffiA 


S-3 3 0 






2.0 


1. 9 


1.3 


m:®2 










1.4 


I. 3 


1.0 



1)8UK18%, £&, 1BSH 2) 1 8 0X1, 4 8B£fS 



[0 176] CIQSW 2) Mffitc^ojrf-hjaffiii/ 

its (»sc> 4fflc»fcfta«ifi«i iHtttcuraa 

[0177] fcfc, ±IB*ffl{fcJgOMffi©SffifflS« 
[0178] UteW 1 ©fc(D£0ttK*l>8»;&*jnL 

[0 179] 3) i/7>*7^y>^»JiO 

rs-3 3 1 o zm^tcmxfmm 

[oi80] im^m 4)u5>ij*-fv>mtb 

rs-3 3 0©f^bOtcS-5 1 0*ffll>fcffitt*ttff( 
2 40«fcOT»afllB«*ft*Ofc. SI9JWft3*3i& 



*9CC*vr e jWW2iP««:*i^*t»4^Lyt. 

[0 18 1] CSBS6W 5] l>91tt£b 
"CS-3 3 0©«*>»5K:S-2 1 0*fflirifcffitt|QS«| 

9Cc^-r o |tai«2iH*«:»i»8HI**SKl/fc. 
[0182] [ Jtll&W 3 ] S*^fiH>ttl>f&t;m 

«2tH«ccu-caai8iii«*ff«Lfc. si§ijl&;*£ 

^9ic^-r 0 

30 [0183] SaRll4ffllifc»^«:Jt^«3t*tta< . 

o^rCDtt<fc(Dja»ttO .7 kN/mt, #»JJ<D8» 

[0 184] 
[f§9] 













^ > rt 




ft SI 


ft 1) 


m m ft 

2) 






S-3 30 






4. 8 








S-8 1 0 






«**■*• 






SlfSE 


S-5 1 0 








1.7 




mp 


S-3 1 0 










Jfcttfl3 




S-3 30 




1.3 


1.2 


0.7 



Difil8% r 1#E 2) 13010. 48&R3 

ti m:i?s3 5^mo*e<b?s »affi : Mas <s^5v* sr^y >j^affla> 



[0185] C 



6) SffltCd?o^- hfttffliV 50 7>*v^y>y*ai*ttU/cW335/im©*tiffc 



(17) 



8-309918 



31 



[0 18 6] CJUfefll 7 ) *cm- Hmtisv^* 
y7't}>?9m%tT ^Bu^N i -Mo -C o&-?££fT 
ofc«3 3 5 MmC7)*fl{b?§ (SS I ) 4flH»fcffttt* 

*3! 1 0 tc^To ^S£W6 iH«ec*l5*###»6*i 
fc. 

[0 187] CfSftW 8) ^a^-FHiV^y* 

^ y »; > vamzft *> utc c u - z n * ofc« * 



32 



* $ 3 5 y m<D*t&{b?§ (IBS J ) *ffll»fcf6«iSMSW6 
[0188] (tH&W 4 ] S«n«SC^^{A^tk 

at i o K^-r e 

[oi89] mmizm^tcmsfctt^mmtitewx , 

10 [0190] 
[311 0] 



i o 







887 Y^A 


3I8IL3K3 (kN/m) 




t> & m 






& 1) 


in H 

2) 








A 




2.0 


1.6 




mm i 


Hi -Mo-Co 






2.4 


2.6 


£ftft(8 




Ca-Zo 






2. 1 


2.5 


tt**fc!4 


mm 






0. 9 


0. 9 


0.7 



1 ) Bftl 8%, 1B9IS9 2) 1 8 Ot;, 4 8B£fffl 

m $S:»^3 5ani(05feeftfS «OT : Sffl V^SWiW) 

mast* : nszxfimtx.x^ymtowfi'* 



[0191] (u^m 3 ) mm&mcmm#y 
mmy'v y'u^f (BiLit^xmm : 4 3 7 f, ji? 

0.2mm) *fli^T«B!8IIWE*faiLfc. M 

MISrtTo/df £ 3 5 /LtmfflffcS (SJgA) ©Mffifc. 

SE^bJS^ V "V-ll : VP-6 7) *1 0 0/im©«SCC 
Sfflt? 1 B#Paft«», 12 0°C, 

rffl^fc. zoimmiwmmzte 2 7 nmt?*^c. 

[0 1 9 2 ] ffljSA<t«iS$*i£l 6 8°C, 15MP 

mmtmmmmmcm-?6£$t<cbtc 0 znommb 

[0193] ftttD3li!ILtt3l±2 . 1 kN/rar^ 
&o JIS-C648 liC®&£«»ffittl .4kN/ 



[0 194] CjSKW 9)^7-^-7xy-Jl/i 

££^1 1 tc^-r. 

[0 19 5] »jB©?liWU?ftStt2.3kN/m, 
30 «iR»T2 .1 kN/m, UnflRfiTfe 1 .7 kN/rnit 

[0 196] CJtRW 5) »»»-ftfflC»a^ffiB. 

^^9<b^tCLrffiSMi051S)l^f^L,/c o SI 
iHJL&i*£3il 1K5VT. ^ffHfcffl^fcS^fctb'* 

[0 197] 
[*1 1 ] 



l l 







(kN/m) 


& ® 


fc 1) 


turns. 

2) 






2.3 


2. 1 


1.7 






0.8 


0.5 


0. 3 


ft*«3 


* 


2. 1 


1.9 


1.6 



l)a«18%. Ittffl 2) 18 0X3, 4 8SSR8 



(18) 



-309918 



33 



34 



[0198] cuised i o) Mffiictaji-tmmt 
iw«c*i»!s»a*«ff&*ifc. 

[0199] C«ffiF!l 1 1~1 5) *1 28£-aTS» 

9 



* [0200] cttigffl 6 1 mmfiizm^tmmzmte 
mi o tamcbxmMHK*imi>it. nmum 

<. j i s«*Mtr?»«atat»t<o"c*ofc. 

[0 20 1 ] &fc. fi^3&CDH&ft>65IMt/tt3(C 
oi,>-C©8Ub©aMMiO .8 kN/mt, #IH8©«* 

[0202] 
[*1 2] 

1 2 





« 9 7 * A 


0[WL8£ (kN/m) 






& £ ft a 


ft & 




in & {ft 






a s 


a 




ft 1) 


2) 






V<-7>^P 


i 


2. 1 


1.8 


1.0 


£J6«1 1 


□ 




3 




1.6 


1.0 


^1 2 


J\ 




1 


2.0 


1.8 


0.9 


*MI1 3 






3 


1.8 


1.6 


0.9 






A—^*S/y2 5 B 


1 


1.9 


1.7 


0.8 


^1 5 






3 


2. 3 


1.9 


1.0 


mm 6 








1. 3 


1.2 


0.7 



* : ^-^-R'J^ 1 0 0ffi£g&C*H-aE£* 

1) fi&l 8%, ££, lttffl 2)1 8 OtJ. 4 8 3§f8 



[0 20 3 ] CUSfcW 16) Sitc^o^-FMIi 
>*7 v v' U > yffjteffl £ * J£ bfc/S $ 3 5 m m£>* 
fiftJS <»SH> *«C»fc<6tt, £ffcffll OiEWfcL 

& 1 3 



*[0204] CJtR« 7) &ttffl&ffll>&l>ffittHli 

[0 20 5 ] 
[Hi 3] 







3I«L$B£ (kN/B) 


« S 


« i) 


in *b & 

2) 


&6&051 6 




3.6 


3.2 


1.8 


Jfcttfl 7 




0.6 


0.5 


0. 1 



i) afti 8%, as, ma 2) 1 sot, 4 8nsra 



[0206] tmmm 1 11 smtctas-t-amt 

fflftS (MIN) 4m>teftB»IWl4BI*«:L-C* 
KLfc. 9I»JL»S4^1 4CC*-T. 03a©4>&t>Sffl 

[02073 tmmm 1 8~28D «i AUixsm 



50 



b . A£ttfflK>ttftiP4 * C i o fc. 

[0208] 
[«1 4] 



OS) 



8-3099 1 8 



35 



l 4 









7 ^ ^ A 




§|»L3*3 UN/a) 










US ffi 




*n m ft 






a si 


£ 


m & 


ft 




a i) 


2) 


1 7 










l 




1.7 


1.5 


1 8 


□ 








3 




1.9 


1.4 


1 9 




hyry 


1 




1 






aw-f 


2 0 


y 




1 




3 


2.0 


1.6 


1.5 


2 1 






3 




1 








2 2 






3 




3 


ant-** 


a**r 


wm*r 


2 3 






10 




1 




MR** 


a**r 


24 






1 0 


->>-2 5 


3 


mmtir 


a*** 




25 






20 


B 


1 


mm*-? 


a«*i* 




26 


3 




20. 




3 


mm&r 




a**r 


27 




>* 


20 


,t-7* 


1 








2 8 






20 


*JVP 


3 


aft** 


a**r 





36 



i > s%, $a, ii$n 2)18 on, 48^ra 



[0209] mum 29-40)x^U>-a-t 

40 8 5) ^-X^'j7<bt^gfSi]V-f»/c 
ftolliStfj 17-28 <hFI$CC Ur«3fflW««rffiHL 

•Jviitffi^t, SlteWi 7-2 8<fcEI«K:«i>«* 



19-28 £0«fc«3Sf»Jfc J: D»»S»». 

[0210] 
[3tl 5] 



1 5 







SI £ 


J 4 }\f l± 














% & 










fi ft 


ft 


& £ 


a 




ft 1) 


2) 


29 


V 








i 




1. 9 


1.7 


30 








A— 7* 


3 




1.8 


1.6 


3 1 


* 




1 




1 


ait** 


a»** 


a*** 


3 2 






* 1 




3 


2.0 


1.6 


1.5 


3 3 


V 




3 




1 


a»*r 




a*** 


34 




K 


3 




3 


aie** 


a«** 


WWf 


3 5 






1 0 




1 


a»*r 


a«** 


a*** 


3 6 






1 0 


->V2 5 


3 


ai£*r 


a«te* 


a*** 


37 






20 


B 


1 


aie*? 


««** 


a*** 


3 8 




7** S>x 


20 




3 


am** 


a»** 


a*** 


3 9 


7 


> 


20 


A- 7* 


1 


801ft** 




a*** 


40 






20 


*;VP 


3 


3C«** 


a«** 


a«** 



ft : 7 1 0 OMS«=»*«B£ft 

1>&£18*. £&, 1I9N 2) 18 0-C. 4 



8^ 

9>*y7*y ^7*»yaffl) 



[0211] CHJI^J 4 1)MBC^P^-hftIi 



50 



3 5 jum^*flft?§ («gC) ©Mffi£0«fc5aoj8» 
[0 2 12] C^SSWI 4 2-4 8) S»R0-f<Dftb9 



C20) 



37 



«M¥8-3 09 9 1 8 
38 



B»ji«4f'BiL.fc. ?isjl*s*3u eccsr. or * [0213] 

S 1 6 







CkN/m) 




® B6 




ft 1) 


mm ft 

2) 


4 1 




x^ u > 7*7- V S>x># 'J T 




4.8 




4 2 


V 




mmirr 


4. 2 


2.1 


4 3 


•7 






4. 8 


2.6 


44 


>r 






3. 8 


2.4 


45 


7 






2.3 


1.2 


46 








3.6 


2, 1 


47 


X 




3.4 


3.2 


1.2 


48 








3.6 


1.7 



: #7 swmb* x* * ^#©7* y 7- V if 



[0214] iW^m 49-56) SWtCWt-t 
m©*flft« («!SN) *ffll^cffi«H»W4 1 -4 8 



[0215] 
[^17] 

1 7 





tt * S3 


5I8!IL5££ <kN/m) 








« 1) 


in *S ft 

2) 


49 








2.0 


1.6 


50 


y 


xf-v>-ct-^u7^ ynsnyv 


*d»*i* 


2.0 


1.6 


51 




x^-uy7"ohru> 


m&tr 


2.0 


1.4 


5 2 






mm^r 


2.0 


1.6 


5 3 


7 






2.0 


1.6 


54 




-hyA>7*#£?x>=rA 




2.0 


1.6 


5 5 


X 


flUT** i?x>d-A 


3. 1 


2.3 


0.9 


56 


:r 




3.6 


2.0 


1.6 



1) 18%, g&, ism 2) 18 QIC, 4 

ffl ?SN : 1 8 Mm<D*fifc£ «SS : S® (S^y* ?7*'J VifJWttIg) 



[0216] tjBSSW 57-6 7 

x # * ftiim <fc # # 5 * Wc 

0 , «3 0 . 1 mm) 4JBO-CfflSR8 
[0217] WSttSffiteJ'CM- 

yy>^ffli«iai*ffofcW3 1 8 



#: CCL-H8 1 
WB**fHH0fc. 



50 



c««W**o±«:ajBa, 1 MP a r 1 o o -c. 

[0218] (JtttW 8 ) 
l/<fflO. 



(21) 

39 

[0219] * * can 8] 

* 1 8 













mum 


n n 


& l) 


an ft* 


m m 




m m 


ft 


57 




7*1/- 

h 


i 




l 


mmr 




mf 


58 


y 


i 


3 


2.4 


1.7 


1.8 


5 9 




3 


1 


w«*r 




WW 


60 




3 


3 


3.6 


3. 1' 


2.3 


6 1 






1 0 


B 


1 








6 2 




1 0 


3 








6 3 




20 


1 






2. 2 


64 


3 


20 


3 






1.8 


6 5 




20 




1 


*»*■*■ 




2. 1 


6 6 




20 


3 






2.0 














0.5 


0. 2 


0.2 



£ : 'S-Atf y v 1 0 0 SSffit-m-SK-^fl 
1) 9Uei8%, £&, l«flB 2) 18 0C, 4 8^(33 
ffl ?SN : I?$ I 8 AHfl©^©<k15 «»ffi: Sffi (^V*yyy>dnWSW) 



^¥8- 3 09 9 1 8 
40 



[022 0] CIUSW 6 8) SEfci'D-rf-hjeai 
fflftffi (««N) t«««*±*ffl<r>r. S 1 9 ttCTx-f 

naTABBSBtcjifflShifecDr**. 

[0 22 1] flU #^jfcWr«: k 1 OO'C 

A (ra^>^, : *7'F» ttMfc, ^"C, 

^©SH^±sa»»tcSTJ- 4 ±5«Cfitir 1 8 0 
°C. 3Mpar-*MtU »SB#y-f 5 F? -Nl/AiU 

[0 2 2 2 ] ±1E<D£35B# IM 5 F7^Jl/A0CO^T?| 

iHj3&su«s©iii5E*K*fc^. asisiiHj-rcitt-c* 



[0 2 2 3] *«M<DS»»J*ffl^SC<!:K:J:D, SIS 
[0 2 24] CHM»J 6 9-7 7)8»»^©ftb0 

i i 9 tc^tii^ 'j ^ f 7 ^ ii/A^ra i/c 0 mm 

30 [0 2 2 5] (Jt«W 9 ) &»»J*£# IM 5 F7 
U 5 (A>f77^XLF01 1 0) 

[0 2 2 6] 
[«1 9] 



(22) ^¥8-3 0 9 9 1 8 

41 42 
£ 1 9 







$ « 


7 <! 


f Jl> h 




(kN/m) 










ft fi 




m m ft 






a s 


& 


m m 


a 




fit 1) 


2) 


6 8 




h y r y 


1 




i 


WW** 






6 9 


y 




1 




3 


2.2 


1.5 


1.4 


7 0 




7*U- 


3 




1 








7 1 


A> 


h 


3 




3 


2. 2 


2. 1 


1.3 


7 2 


7 




1 0 




1 








7 3 


9 




1 0 


i/yi 5 


3 






ism*? 


74 


* 


7**S?X 


20 


B 








mmvr 


7 5 


3 


> 


20 




3 


mm*-* 






7 6 






20 




1 








7 7 






20 


*;up 


3 








tt«tf*J9 












1.2 


1. 1 


0. 1 



ft : /t-^jKUT 1 0 OMftffCttt&BM 

1 ) Jfiff 1 8%, l^W 2)18 OtJ, 4 80$[8| 

WMff :#y-f $ K7-f*A 



[0 22 7 ] C^JSWI 7 8 ) HiSW 1 ©ni^giso 
<S@) *ffc?W!KK (=g#xfb¥», : 

CP B- 6 0 He, 4 0°C, 2 0#BiSiRU 

>^|J ( S - 3 3 0 ) tfC<kV)$!!Mbtc 0 C<D»99Mfi 
v h - FT'SM^rM:® L/cif $ 1 8jLtm<DSf 

[0 2 2 8] *sv>i3v7V>!fm<Dttto*)lC?*-)\' 
[0 22 9 ] *fc, C©»I*2 6 0^©¥ffliBK:6 0 



20* fttC#>o/c. 

[0 2 3 0] fil±©C<hJ&>6, ^*-;U3R*y^U>^ 

[0 2 3 1 ] C^K^J 7 9-8 3 3 KJBQOtttoOfit 

is^n/c e gi*j*so«s*a2o{c^-r. ns&wi 
7 8 mmfc^mmjitmbtitc. 

[0 2 3 2] itiMM 1 0) ?*-)l3httv7' } )># 
30 LTflaWB«*f¥»Ofc. ?IW#uiSS*ji2 0K:>S 

[0 2 3 3 ] 
[^20] 



20 





$ as 


SISALS* (kN/m) 








& 


& i) 


iw ft 

2) 


396fi!l7 8 


Q 




S>**y h-F 


3.3 


2.2 


2.8 


&S60K7 9 


R 


Ni-P 


5>**v h-F 


3.2 


2. 1 


5.4 




S 


Pd 


2**? h-F 


4. 3 


2.9 


4.9 




T 




V**v h-DB 


2. 5 


2. 1 


2. 1 


&Bffl8 2 


U 


Ni-P 


S?**» h-DB 


2.8 . 


2.3 


4.9 


£ffiffl8 3 


V 


Pd 


VX*V h-DB 


2. 9 


2.3 


3. 9 


jumi o 


w 


Ni-P 




0. 5 


0.3 


0.4 



1 ) fijffit 8% ( &&. IVm 2)1 8 0"C, 4 8B$ffl 



[0234] (3S6« 8 4)^7>*^U>^J(* SffifcN i - P«fro*£*a^- hteSfctTttl^ 



43 

*ffifbfS (fiSW) t*B20 .2mm<D^^*a«© 
JtffiCCKQ^tol*, 18 0*C, 3MPaT-{Wfcl-C^ 

mzm+zv (2 o o o#) vwmc zus-bmm 

[0 23 5] Jb^f^aT«iSaJB«0?IWIL*Stt 

giiW-rci3&sr#&t»a£^:#3&soA:. sec, c<dj$ 
)i*Tmm&mm>mi5M (me) k**-^**?:/ 

?HWL*S*a2 ltC?ft-r o Sfc> Cft£2 6 0°C<D^ 

Ba?sec 6 o b fc#s««£ < b& & *i & *> 



C23) ii?8-3099 1 8 

44 

[0 2 37] CUteW 8 5-9 1 3 S»^jT(D«:t>0 

*;l/37»3Wll«*fl*0fc. 9ISW#U8i3*ai2 1 
Cc^To HiSWI8 5iH«K:*ijg»^»e>tifc. 
[0 2 3 8] CJfcKW l l ) ««Wr©fttoO cc®^ 

4*2 1CC5VT. IBS0J8 4 <D&©Ktb^* 
10 ©ii^&©T , *^fc. 
[0 2 3 9 ] 
[312 1 ] 



2 1 







(kN/ni) 






stub ft 




ft 1) 


to ffi ft 

2) 




fi 




r 






1 


3. 3 


2. 2 


2.8 




if 


S>**? S-F 




3 


3. 2 


2. 1 


3.4 


3SJ6#I8 6 


* 


S>**3r S-F 


>rt — N$*> 


1 


3.3 


2.9 


2. 9 


mmms7 


a. 




>25B 


3 


2.3 


2.9 


3. 1 


&&098S 








1 


2. 5 


2. 1 


2. 1 










3 


2. 8 


2.3 


2.9 


ftftflOO 


is 






1 


2. 9 


2.3 


3. 1 


3?&ai9 1 






5B 


3 


2.9 


2. 3 


3. 2 


itusgoi i 










0. 4 


0.3 


0.2 



1 ) »81 8%, £S, lftPQ 2) 1 8 Ot:, 4 8B$ffi 



[0 24 0 ] fit±» 3s 0/c J: 9 '&%<D£ *> 

[0 24 1] CI8KW 9 2) HliSW2 8©S!»iW«rfla 

[0 24 2 ] ±iB©Hffi»a«)B««:fl9^rHffi^y > 

h0Bffi*fffl5Lfc. Wffl»a8lll«*{b*fffffi« < = 
SWftm CPB-60HC40°C?20 &H»at 
U i^*Wb«tett*l,T«£ftSffi<fcUfc. *«£. 
KiSa. **3SK7-f7-{JUA©H-N240-40 

(BfifbfiiaSH, JI£4 0/im)£. 12 0*C, 0. 
2MParJtffifc5 5*- hO/c 0 

[0 2 4 3 ] CftK*#7 * JUA*vX££U 
7^UA^^^M*fLx-C5t®fbO/c 0 
^»<![>5|cB!{bSIJ*«»ftRM^ h U»>A*«?SrfflB > 



30 [0 2441 &K:. tt{b»x**>^ffitej;r)x**> 

->«r»fltL/fc. C©@BfiJS©KffiJI5 : R«:«Sl//ci 
««4 0//m<D«»r«aH»tt«c«"rST»"C 
3 9 Mm, ±SPr3 2 jumr&o/Co 

[0 24 5]^ C<DHB4^L/cMS7*'J> h 
HBfi*fflc>-C4Jl©^B^y > H3BS*ft«t/te. 

[0 246] ±BEHffi^U > MIBS***-*- hMS 

TfcOTMffi^y> hi§iB*£fifc , t:, iiaiBiHWD* 
frr^u^or— »{bu/c c©4)B©^ib^ | J>hi 

BS£ 2 6 0 -C©*ffliSCC 6 0 #ffl««0fc*s, S»tt 
[0 24 7 ] 

©fb^*S^«cj:>3JI5fiRSn/c«»ttTtti, ilSK^b«S! 
fbtt«BificJ:05t*«taNI*^»6tiaci*>6. S£ 



45 



[0 248] W»&«B©flMBW»<Oft». WW© 
[0 249] S/c, **W©S#»J«. 7 -f Jl/AffcfeS 

[0 2 5 0 ] *fc, x^^v^c^s^u^nauss©* 



(24) *BB¥8-3 099 1 8 

46 

*«M©«HSJi«». x^^>ycc<fc^HSSft]X(D® 
*t£ton*«6IB®il0 0/Am«c»l/. 2 0 Mm® 
( 1 8/imJf) ©HRiJOl^ter**. 

[o 2 5 i ] mffiosffiitmmmttz&tiicm 

[ 0 2 5 2 ] Sfc, *JWJCIF»B©«S^««'C*. 



7D> h^-5*D«* 



^«mTStrPTriai226S±tfe 0*1 



Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-30991 8 

(43)Date of publication of application : 26.11.1996 



(51)Int.CI. 



B32B 15/08 
H05K 3/38 



(21 Application number : 07-122587 
(22)Date of filing: 22.05.1995 



(71 Applicant : NIPPON DENKAI KK 



(72)Inventor : YOKONO ATARU 



YOKONO HARUKI 
MIAMA MASAHIRO 
NARISHIMA RYOICHI 
QDA TAKUYA 



ENDOU YASUHIRO 



(54) COPPER CLAD LAMINATED SHEET, PRINTED CIRCUIT BOARD USING THE SAME AND 
PRODUCTION OF THEM 

(57)Abstract: 

PURPOSE: To provide a copper clad laminated sheet wherein copper foil and an insulating layer 
are strongly bonded even if roughening treatment is not applied to the copper foil. 
CONSTITUTION: In a copper clad laminated sheet wherein copper foil is laminated and bonded 
to the single surface or both surfaces of a laminated base material, the laminated base material 
is bonded to the copper foil (a) by an adhesive (b) composed of a peroxide curable resin 
compsn. through an adhesive substrate composed of a silane coupling agent represented by 
QRSiXYZ (wherein Q is a functional group reacting a peroxide curable resin compsn., R is a 
bonding group connected to Q and a silicon atom and X, Y and Z are a hydrolyzable group or 
hydroxy! group bonded to a silicon atom) or a thiol type coupling agent or the laminated base 
material composed of the peroxide curable resin compsn. and also used as an adhesive is 
directly bonded to the copper foil. 
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1. This document h«s been translated by computer. So the translation may not reflect the original 
precisely. 

2. ***» shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] h sets to one tide or both sides of • laminating base material at the copper clad 
laminate by which laminating adhesion of the copper foil was carried out. and is a general formula 
[1] on the a. aforementioned copper foil 
[Formula l] 
QRSiXYZ— [0 

however, the joint radical with which a peroxide hardenability resin constituent and the 
functional group to which it reacts end R connect 0 and a silicon atom as for the inside Q of a 
formula — the radical or hydroxy! group of hydrolysis nature which combines X. Y. and Z with a 
sificon atom — expressing — the. silane coupSng agent shown — Or [ whether the laminating 
base material has pasted up with the adhesives which consist of a b. peroxide karde nubility resin 
constituent through the adhesive substrate which consists of a thiol system coupling agent, 
and ] Or copper dad laminate to which the laminating base material which consisted of a 
peroxide hardenability resin constituent and served as adhesives is characterized by what is 
pasted up directly. 

[Claim 2] Said thiol system coupling agent is a general formula [2]. 
[Formula 2] 
T (SH) n - [2] 

( — however, the copper clad laminate according to claim 1 which T is a ring, an sKphatic series 
ring, heterocycie. and an aliphatic series chain, and is the thiol system coupling agent n is 
indicated to be by two or more integers). 

[Claim 3] Copper clad laminate according to claim 1 or 2 to which said peroxide hardenabiity 
resin constituent makes a base polymer a polyethylene or ethylene -alpha olefin copolymer or an 
ethylene -alpha olefin diene terpolymer. 

[Clam 4] Copper clad laminate according to claim I. 2. or 3 which has the enveloping layer which 
consists of one or more sorts chosen from the metal containing one or more sorts of elements 
chosen as the adhesion side of said copper foB from B, aluminum, P, Zn, Ti. V, Cr, Mn, Fe. Co. 
nickel. Ag. In. Zr. Sn. Nb, Mo. Ru. Rh. Pd. Pb. Ta. W. Ir. and Pt an alloy, an oxide, a hydroxide, and 
a hydrate. 

[Claim 5] Copper clad laminate according to claim I to 4 which is the laminating base material 
which contains thermosetting resin in the cloth or nonwoven fabric with which said laminating 
base material consists of inorganic or organic fiber. 

[Claim 6] Copper clad laminate according to claim 1 to 4 said whose laminating base material is a 
potyimide film or polyester film. 

[Claim 7] Copper foil is set to one side or both sides of a laminating base material to the process 
of the copper clad laminate which comes to cany out laminating adhesion, and it is a general 
formula [l] on the a. aforementioned copper foil. 
[Formula 3] 
QRSiXYZ - [1] 

however, the joint radical with which a peroxide hardenability resin constituent, and the 
functional group to which it reacts and R connect O and a silicon atom as for the inside Q of a 



formula — the radical or hydro ryl group of hydrolysis nature which combines X. Y. and Z with a 
silicon atom — expressing — the sHsne coup&u; agent shown — Or [ whether the laminating of 
the laminating base material b carried out through the adhesives which form the adhesive 
substrate cont a i n i ng a thiol system coupling agent, and become the front face of the b. 
aforementioned adhesive property substrate from a peroxide hardenabSty resm constituent 
and J Or the process of the copper clad lamina to characterized by carrying out » direct 
Laminating, c. Ranking second, and pressurizing end heating the laminating base material which 
consisted of a peroxide ha rdenab ili ty resin constituent end served as adhesives. 
[Claim 8] Said thiol system coupling agent is a general formula [2]. 
[Formula 4} 
T (SH) n - [2] 

(— however, the process of the copper dad laminate according to claim 7 which T is a ring, en 
aliphatic series ring, heterocycie. and an aliphatic series chain, and is the thiol system coupGng 
agent n is exScated to be by two or more integers). 

[Claim 9] Copper foB b set to one side or both sides of a laminating base material to the process 
of the copper dad laminate which comes to carry out laminating adhesion, end it b a general 
formula [I] on the a. aforementioned copper fo3. 
[Formula S] 
QRSiXYZ — [1] 

They are the sflano coupling agent shown by (however, a peroxide hardenability resin constituent 
the functional group which resets, the joint radical with which R connects O and a sificon atom, 
and X. Y and Z express the radical or hydroxy! group of hydrotysb nature combined with a sfficon 
atom as for the inside O of a formula), or a general formula [2]. 
[Formula 6] 
T(SH)n — [2] 

(— however, the lamina ting base material which T is a ring, an aliphatic series ring, heterocycie. 
and an aliphatic series chain, and n carries out the laminating of the laminating base material 
through the thiol system coupling agent shown by two or more integers), and the adhesives 
which consist of a mixed constituent with a peroxide hardenability resin constituent, or contains 
said mixed constituent — a laminating — carrying out — b. — the process of the copper dad 
laminate subsequently characterized by pressurizing end heating. 

[Claim 10] The process of the copper clad laminate according to claim 7. 8. or 9 to which said 
peroxide riardenabffity resin constituent makes a base polymer a polyethylene or ethylene-alpha 
olefin copolymer or an ethylene-alpha olefin diene terpolymer. 

[Clakn ! l] The metal containing one or more sorts of elements chosen as the adhesion side of 
said copper foil from 8. aluminum. P. Zn. Ti. V. Cr. Mn. Fe. Co. nickel. Ag.ln.Zr.Sn. Nb. Mo. Ru. 
Rh. Pd. Pb, Ta. W. Ir. and Pt an alloy, an oxide, a hydroxide And the process of the copper clad 
laminate according to dam 7 to 10 which forms the enveloping layer which consists of one or 
more sorts chosen from a hydrate. 

[Claim 12] The process of copper clad laminate given in either of claims 7. 8. 10. and 1 1 using a 
fikrr-like thing as adhesives which consist of said peroxide hardenability resin constituent 
[Claim 13] The process of copper clad laminate given in either of claims 7, 8. 10. and 1 1 usmg a 
ftlm-iate thing as a laminating base material which consisted of said peroxide hardenability resin 
constituent and served as adhesives. 

[Claim 14] The process of the copper clad laminate according to claim 9 using a film-Bte thing 
as said sHane coupling agent or said thiol system coupling agent, and adhesives that consist of a 
mixed constituent with a peroxide hardenaMity resin constituent 

[Claim 15] The process of the copper clad laminate according to claim 9 using a fiim-Ske thing 
as a laminating base material which became said sHone coupling agent or said thiol system 
coupling agent from the mixed constituent with a peroxide hardenability resin constituent and 
served as adhesives. 

[Claim 16] It sets to a laminating base material at the printed circuit board with which one or 
more layer laminating adhesion of the circuit copper foil was carried out and at least one layer 
of the a. aforementioned circuit copper foil is a general formula [1]. 
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[Formula 7] 
QRSiXYZ — [1] 

however, the joint radical with which a peroxide hardenability resin constituent and the 
functional group to which it reacts and R connect 0 and a silicon atom as for the inside Q of a 
formula — the radical or hydro xyl group of hydrolysis nature which combines X. Y. and Z with a 
silicon atom — expressing — the silane eouplrtg agent shown — Or [ whether the laminating 
base material has pasted up with the adhesives which consist of a b. peroxide hardenability resin 
constituent through the adhesive substrate formed from the thiol system coupling agent and ] 
Or the printed circuit board with which the laminating base material which consisted of a 
peroxide hardenability resin constituent and served as adhesives is characterized by what is 
pasted up directly. 

[Claim 1 7] Said thiol system coupling agent b a general formula [2]. 

[Formulae] 

T(SH)n — [2] 

( — however, the printed circuit board according to claim 1 G which T is a ring, an aliphatic series 
ring, heterocycie. and an aliphatic series chain, and b the thiol system coupling agent n is 
indicated to be by two or more integers). 

[Claim 18] The printed circuit board according to claim 16 or 1 7 with which said peroxide 
hardenaMity resin constituent makes a base polymer a polyethylene and ethylene-alpha olefin 
copolymer or an ethylene-alpha olefin diene terpolymer. 

[Claim 19] The printed circuit board according to claim 16, 17, or 18 which has the enveloping 
layer which consists of one or more sorts chosen from the metal containing one or more sorts of 
elements chosen as the adhesion side of said copper foil from B. aluminum. P. Zn, Ti. V, Cr. Mn, 
Fe. Co, nickel Ag. In, Zr, Sn. fib. Mo. Ru. Rh, Pd. Pb. Ta, W, Ir. and Pt an alloy, an oxide, a 
hydroxide, and a hydrate. 

[Claim 20] The printed circuit board according to eta in 1 6 to 1 9 which is the laminating base 
material which contains thermosetting resin in the cloth or nonwoven fabric with which said 
laminating base material consists of inorganic or organic fiber. 

[Claim 21] The printed circuit board according to claim 16 to 19 said whose laminating base 
material b a poryimide film or polyester fBm. 

[Claim 22] It sets to a laminating base material at the process of the printed circuit board with 
which laminating adhesion of the circuit copper foil was carried out and b a general formula [l] 
on a. copper foil. 
[Formula 9] 
QRSiXYZ — [1] 

however, the joint radical with which a peroxide hardenability resin constituent and the 
functional group to which it reacts and R connect 0 and a silicon atom as for the inside O of a 
formula — the radical or hydroxy! group of hydrotysb nature which combines X. Y. and Z with a 
sificon atom — expressing — the sHano coupling agent shown — Or [ whether the laminating of 
the laminating base material b carried out through the adhesives which form the adhesive 
substrate containing a thiol system coupling agent, and become the front face of the b. 
a f orementioned adhesive property substrate from a peroxide rtsrdenabifity resin constituent 
and ] c. Or carry out the direct laminating of the laminating base material which consisted of a 
peroxide hardenability resin constituent and served as adhesives. and rank second. By 
pressurizing and heating, paste up said copper foil and laminating base material and copper clad 
laminate b produced d. Process of the printed circuit board characterized by for etching 
removing the copper foil section which covers the etching-resist fBm of a desired circuit pattern 
to the copper-foil face of said copper clad laminate, and b not covered with the e. 
aforementioned etching -resist nan. and forming a circuit 
[Claim 23] Said thiol system coupling agent b a general formula [2]. 
[Formula 10] 
T(SH)n-[2] 

(— however, the process of the printed circuit board according to claim 22 in which T b a ring, 
an aliphatic series ring, heterocycie. and an aliphatic series chain, and n is shown by two or more 



integers). 

[Claim 24] It sets to a bminsting base material at the process of the printed circuit board with 
which laminating adhesion of the circuit copper foil was carried out and is a general formula [1] 
on a. copper foil. 
[Formula 11] 
QRSiXYZ — [1] 

They are the silane coupling agent shown by (however, a peroxide hardenability resin constituent 
the functional group which reacts, the joint radical with which R connects Q and a silicon atom, 
and X, Y and Z express the radical or hydroxy! group of hydrotysb nature combined with a silicon 
atom as for the inside Q of a formula), or a general formula [2]. 
[Formula 12] 
T(SH)n — [2] 

( — however, T is a ring, an aliphatic series ring, heterocycie. and an aliphatic series chain, end n 
with the thiol system coupling agent shown by two or more integers) [ whether the laminating of 
the laminating base material b carried out through the adhesives which consist of a mixed 
constituent with a peroxide hardenability resin constituent and ] b. Or carry out the direct 
laminating of the laminating base material which consisted of said mixed constituent and served 
as adhesives. and rank second By pressurizing and heating, paste up said copper foil and 
laminating base material, and copper dad laminate b produced c. Process of the printed circuit 
board characterized by for etching removing the copper Mi section which covers the etching- 
resbt film of a desired circuit pattern to the copper-foil face of said copper clad laminate, and b 
not covered with the d. aforementioned etching-resist film, and forming a cireuit 
[Cbwn 25] The process of the printed circuit board according to claim 22. 23. or 24 with which 
said peroxide hardenability resin constituent makes a base polymer a potyothylene and ethylene- 
alpha olefin copolymer or an ethylene-alpha olefin diene terpolymer. 

[Claim 28] The metal, alloy containing one or more sorts of elements chosen as the adhesion 
side of said copper foil from B. aluminum. P. Zn. Ti. V. Cr, Mn. Fe. Co. nickel. Ag. In, Zr, Sn, Nb. 
Mo. Ru, Rh. Pd, Pb. Ta. W, Ir. and Pt The process of the printed circuit board according to claim 
22 to 25 which has the enveloping layer which consists of one or more sorts chosen from an 
o»de, a hydroxide, and a hydrate. 

[Claim 27] The process of a printed circuit board given in either of claims 22. 23. 25. and 26 
using a fibTH3to thing as adhesives which consist of said peroxide hardensbflity resin constituent 

[Claim 28] The process of a printed circuit board given in either of claims 22, 23. 25. and 26 
using a fUm-fike thing as a laminating base material which consisted of said peroxide 
hardertabarty resin constituent and served as adhesives. 

[Claim 29] The process of the printed circuit board according to claim 24 using a filrrHdte thing 
as said silane coupling agent or a thiol system coupling agent end adhesives that consist of a 
mixed constituent with a peroxide ha rde na b ili ty resin constituent 

[Claim 30] The process of the printed circuit board according to claim 24 using a fibn-aie thing 
as a laminating base material which became said s2ano coupling agent or a thiol system coupling 
agent from the mixed constituent with a peroxide hardenabffity resin constituent and served as 
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J*0 «nd BCIPI are not responsible for any 
dances caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not Iran slated 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to copper clad laminate, the printed circuit boards 

which used it and these processes. 

[0002] 

[Description of the Prior Art] The copper clad laminate for printed circuit boards used for an 
electrical machinery and apparatus and electronic equipment pastes up copper foil on a 
laminating base material, and is manufactured. 

[0003] Generally the paper base phenol resin prepreg which sank phenol resin into paper as a 
laminating base material, and the glass fabric base material epoxy resin prepreg which sank the 
epoiy resin constituent into the glass fabric are used. Practical use is presented also with the 
prepreg which sank poryirnido resin, a bismaleimide resin, and special low dielectric constant 
nature resin into the glass fabric or the aramid fiber cloth, and the laminating base material which 
formed the insulating resin layer in the front face of metal plates, such as an aluminum piste, 
further. 

[0004] Moreover, polyester f2m and a pofyimide film are also used as a laminating base material, 
end manufacture of the flexible printed circuit plate which needs folding nature, the TAB tape for 
LSI mounting, etc. is presented with these. 

[0005] It pastes up copper fofl end directly and glass fabric base material epoxy resin prepreg ts 
taken as copper clad laminate. Copper foil and an indirect target are pasted with adhesives, and 
paper base phenol resin prepreg is taken as copper dad laminate. As adhesives. there is butyrah- 
phenol resin adhesive indicated by the Japanese patent No. 7 1 3.780. for example. 
[0006] It is supposed that the adhesive strength of copper foil, end a laminating base material 
and adhesives is originated in the secondary bond force and anchor effects, such as fan 
DEAWARUSU force and hydrogen bond. An anchor effect is the phenomenon which resin fixes 
mechanically in the concavo-convex structure on the front face of copper fo3, and such high 
adhesive strength is obtained that irregularity is large. The secondary bond force is not big and 
contribution of an anchor effect is enlarged. 

[0007] The copper foil used for copper clad laminate is mainly electrolytic copper foil, and is 
manufactured through each process of foil producing, roughening, and rustprooftng From a high- 
concentration copper- sulfate water solution, peering makes continuous the copper foil deposited 
on rotation cathode by electrolysis, and foil producing is performed. Since adhesive strength with 
surface irregularity this copper foil (non-roughened foil) is small, and required for it is not 
obtained, roughening which forms a minute particle (roughening particle) in heights by 
electrolysis from a low-concentration copper-sutfate water solution is performed. 
[0008] bi addition, this roughening is performed with current density higher than the usual 
electrolysis, and since it is an unstable process accompanied by generating of hydrogen gas. 
difficulty is in control of the amount of deposits of a roughening particle, or e configuration. 
[0009] Moreover, since it processes rather than foil producing at high speed, it is difficult to 
perform foil producing and roughening continuously. The enveloping layer aiming at rust proofing 
is formed in the roughened copper foil (roughening foil) of chr ornate treatment etc. 



[0010] Moreover, in order to satisfy the various properties required of a printed circuit board, 
forming the enveloping foyer which consists of various aOoys is also performed. In addition, the 
field which the gtoss which a glossy field pastes with a shy knee side (Sth page) and a lamina ting 
base material does not hove is called a mat side (Mth page}. 

[001 1] On the other hand since there are few grain boundaries than electrolytic copper foil and 
rolbng copper foil a excellent in fold i n g -proof nature, it is used mainly for the copper dad 
laminate for flexible printed circuit plates. 

[0012] Moreover, it b said that the thing using oxygen free copper b suitable for the audio 
equipment since the electrical property is excellent, and small quantity is used for glass fabric 
base material epoxy resin copper clad laminate. Compared with eJectrolytie copper fofi. the 
surface irregularity of roffing copper foil is small, and since roughening for obtaining adhesive 
strength is difficult, there are few amounts with which manufacture of copper clad laminate is 
presented iwnarkaoly compared with efectrotytic copper foil 

[0013] A printed circuit board produces a predetermined circuit to copper dad laminate, and is 
manufactured. As for a circuit, it is common for etching to remove unnecessary copper fed from 
the copper cbd laminate which protected circuit cooper foil by etching resist, and to be 
produced. 

[0014] Moreover, a multilayer printed circuit board «s manufactured by pasting up two or more 
printed circuit boards with a laminating base material the melanism which forms a detaSed 
needeSte substance since the Sth page cannot expect adhesivo strength deficient [ in 
irregularity ] and sufficient for it. although the adhesive strength of the Sth page i 
base material of copper foil ts required of a multilayer printed circuit board — processing ij 



[0015] However, since these needlelike substances are copper oxide and a cuprous oxide, they 
tend to be invaded by the chemical of the strong acid nature used at the plating process of a 
back process etc consequently cause exfofiation with copper foil and a lamina ting base material, 
and have the problem which says that the dependability of a mutulayer printed circuit board falls. 

[0016] Fine pattemizing of circuit copper foil is strongly desired for the purpose of small and 
Pghtwetght-izing of electronic equipment. For example, the Gne breadth of 30 micrometers is 
demanded in the field of the TAB tape. 

[0017] On the other hand, the Gne breadth of realizable circuit copper foil is 100 micrometers 
industrially in copper foil with a thickness of 18 micrometers currently used for a current general 
ones. This ts because removal of the heights and the roughening particle which were buried into 
the laminating base material takes long duration and etching becomes superfluous. Then, the 
small copper foil of surface roughness is proposed compared with the former, and it is put in 
practical use partly. 

[0018] However, since the adhesive strength of copper foil and a laminating base material is low. 
generally it has come to be adopted. This is for the anchor effect originating in the irregularity of 
copper foil to decrease. That is. with the conventional adhesion technique based on an anchor 
effect, adhesive strength and fine breadth cannot be incompatible in essence. 
[0019] It is known that the adhesive strength of copper foB and a laminating base material wHI 
increase by silane coupling agent processing. For example, performing silane coupling agent 
processing is stated to the electrolytic copper foil which performed chromate treatment at 
JP.60-156543. According to this, the silanot group produced by hydrolysis of a silane coupBng 
agent condenses with the hydroxy) group of a chromate treatment layer front face, and forms a 
chemical bond. 

[0020] On the other hand, functional groups, such as an amino group of a silane coupling agent, 
react with a laminating base material and adhesives. and form a chemical bond. That is. by 
performing silane coupling agent processing, a chemical bond is indirectly formed in copper foil, 
and a laminating base material and adhesives. and it is supposed that adhesive s tr eng th wiP 
increase, this invention persons' evaluation result is shown in Table 1 about this point. 
[0021] m addition, the center line average of roughness height specified to JIS~B -0601 is 
hereafter called surface roughness (Ra). Moreover, it is the force taken for peeling to carry out 
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and for strength to tear off 
adhesive strength. 
[0022] 
(Table 1] 



copper foil from a laminating base material, and is the standard of 



I'JU'uas 



[0023] When surface roughness is small, it turns out that there is afrnost no effectiveness of 
silane coupling agent processing. That is, in order to obtain sufficient adhesive strength, it is 
clear that surface irregularity is important. 

[0024] When the chemical bond is formed, the thing with the small effectiveness of adhesive 
strength increase will be because is not enough or the tenacity of the base material resin in an 
adhesion interface is not enough in spite of idea **. [ of the amount of the generated chemical 
bond ] For example, the epoxy resin constituent used for a laminating base material is a semi- 
hardening object called B stage which the bisphenol A mold epoxy resin and the curing agent 
were made to react partially generally, end was obtained, and there are not many silane coupling 
agents and epoxy groups which react. 

[0025] Moreover, although this invention persons tried measurement of a mechanical 
characteristic about the film which hardened and produced the epoxy resin constituent 
separated from the laminating base material, there was almost no elongation. The same was said 
of butyrahphenol resin adhesive. That is, reinforcement lacks in the elongation of a certain thing 
the hardened material of these resin constituents is comparatively deficient in it to tenacity, and. 
for this reason, that from which powerful adhesive strength is not obtained is presumed. 
[0026] 

[Problemts) to be Solved by the Invention] In adhesion with the copper foil end the laminating 
base material by the conventional technique, the irregularity on the front face of copper foil was 
indispensable. For this reason, in the printed circuit board using the copper clad laminate by the 
Prior art in etching for (t) circuit formation, since removal of the heights and the roughening 
particle which were buried into the laminating base material takes long duration and etching 
becomes superfluous, tomning with a few breadth of 100 micrometers or less is difficult, and 
serves as **** of fine pattemizing. 

[0027] (2) melanism — since the needlelike substances of processing are copper oxide and a 

cuprous oxide, the chemical of the strong add nature used at the plating process which is a 

back process is easy to be invaded, cause exfoliation with copper foil and a laminating base 

material, and the dependability of a mutulayer printed circuit board falls. 

[0028] (3) With the irregularity on the front face of electrolytic copper foil, energy loss and 

wave-like turbulence become targe by the RF signal. 

[0029] There was which trouble. 

[0030] Moreover, in manufacture of electrolytic copper foil, although the control technique of 
configuration control of surface irregularity and a roughening particle has progressed. (1) activity 
inafgni makes it narrow and productivity fa Is. 

[0031] (2) The ununjfbrmity of the thickness by irregularity becomes a defect's factors, such as 
wrwituing generating and curt generating. 

[0032] (3) Since the front face feels rough with irregularity, a foreign matter tends to adhere. 
[0033] There was which trouble. 

[0034] this invention persons have examined wholeheartedly the adhesion technique of copper 
fofl and a laminating base material in view of the above technological background. That is. since 
each problem mentioned above originates in the irregularity on the front face of copper foil it 



has considered the manifestation of the high adhesive strength by such irregularity. According to 
the adhesion approach which does not need concavo-convex structure, manufacture of the 
copper clad laminate for printed circuit boards can be presented with the non-roughened foil 
which was not used conventionally- By this, control of the shape of toothing in foil producing and 
control of the roughening particle in roughening become unnecessary, and it is expected that the 
manufacture yield is improved sharply. 

[0035] Moreover, it becomes possible to present manufacture of copper clad laminate with the 
very small copper foil of surface roughness, and since it becomes unnecessary to perform 
superfluous etching, formation of a fine pattern becomes easy. Therefore, since rou g h en i ng is 
difficult, it not only becomes easy to use for copper clad laminate the rolling copper foil to which 
the application was restricted, but it can use the ultra-thin copper foil which uses aluminum foil 
and polyester film as a base material. 

[0038] tn order to obtain high adhesive strength, without being based on an anchor effect, 
chemical association powerful between copper foil and base material resin is indispensable. 
However, in sdane coupling agent processing, in spite of forming the chemical bond, sufficient 
adhesive strength is not obtained. It is presumed to be the cause that this does not have the 
enough toughness of that the chemical bond is not fuDy formed, a laminating base material, or 
adhesives in fact. 

[0037] About the laminating base material using an epoxy resin constituent, since the epoxy 
resin constituent is formed into B stage, there are few silane coupling agents and epoxy groups 
which can react, and they are presumed to be what cannot carry out a chemical bond to a silane 
coupling agent easily. 

[0038] Moreover, elongation is very small so that measurement of mechanical strength is difficult 
as stated previously, and what cannot bear deformation of the adhesion interface by external 
force is presumed. Butyrer-phenol resin adhesive was weak similarly. 

[0039] Then, this invention persons thought that high adhesive strength was obtained, when the 
mechanical strength could moreover make the chemical bond fuDy form with a silane coupling 
agent greatly using the tough big resin of elongation. 

[0040] The purpose of this invention is to offer the copper clad laminate which copper foil and a 
laminating base material pasted up firmly, the printed circuit boards using it and these processes 
with the adhesives which are rich in toughness and reactivity. 
[0041] 

[Means for Solving the Pro bl em] The summary of this invention which solves said technical 
p r ob l em ts as follows, 

[0042] (1) Set to one side or both sides of a laminating base material at the copper clad laminate 
by which la min ati ng adhesion of the copper fofl was carried out, and it is a general formula [1] on 
the a. aforementioned copper fofl. 
[0043] 

[Formula 13] 
QRSiXYZ — [1] 

howev er , the joatt radical with which a peroxide hardertabBity resin constituent, and the 
functional group to which it reacts and R connect Q and a si&con atom as for the inside O of a 
formula — the radical or hydroxy! group of hydrolysis nature which combines X. Y, and Z with a 
sili con atom — expressatg ~~~ the silane co upli ng agent shown —~ Or [ whether the tarrnnaung 
base material has pasted up with the adhesives which consist of a b. peroxide rtardenabffity resin 
constituent through the adhesive substrate which consists of a thiol system coupbng agent, 
and ] Or copper cbd laminate to which the laminating base material which consisted of a 
peroxide horoenabiCty resin constituent and served as adhesives is characterized by what is 
pasted up dWctfy. 

[0044] (2) Said thiol system coupling agent is a general formula [2]. 
[0045] 

(Formula 14] 
T(SH)n-[2] 

(— however, said copper dad laminate which T is a ring, an aliphatic series ring, heterocyde. and 
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an a&phatic series chain, and is the thiol system coupling agent n is indicated to be by two or 
mors integers). 

[0048] As thickness of the copper foil used, 3-500 micrometers is desirable. Preferably. 5- (50 
micrometers is good. Any of a roughening foil and a non-roughened foil are sufficient as the 
class of copper foil, and the Sth page or the Mth page is sufficient as the field to paste up. 
Moreover, raffing copper foil can also use a roughening article and non-roughened elegance. 
Since copper fod and a lamtnatrig base material can obtain the copper clad laminate pasted up 
firmly even if it uses any. the degree of freedom of copper foil selection is large. 
[0047] However, it is application in the non-roughened foil with which practical use is not 
presented conventionally that this invention demonstrates the effectiveness most The surface 
roughness of a rton-roughened foP b 0.10-200 micrometers in the Sth page at 0.10-0.35 
micrometers and the Mth page. Moreover, in roDtng copper foil both sides are 0.10-0.15 
micrometers. En addition, the printed circuit board used for a RF circuit is preferably asked for 
0.35 micrometers or less of things 020 micrometers or less for surface roughness. 
[0048] The enveloping layer containing one or more sorts of elements chosen from 8. aluminum. 
P. Zn. n V. Cr. Mn. re. Co. nickel. Ag. In. Zr. Sn. Nb. Mo. Ru. Rh. Pd. Pb. Ta. W. lr. and Pt can be 
formed fa the adhesion side of copper foil. The above-mentioned enveloping layer may contain 
the oxide besides a metal or an alloy, the hydroxide, and the hydrate. Moreover, the compound 
layer which consists more than of a b (layer is [ but / much more } sufficient as the above- 
mentioned enveloping layer. 

[0049] As an alloy which constitutes the above-mentioned enveloping layer, there are Cu-Zn. 
nicker-Zn. nickef-Sn, nickel-Cu. Pd-P. nickel- P. Zn-Mo. nickel-Co-Mo. Sn-Zn. Zn-W. Zn-Cr. Cr- 
Mo. Co-Mo, In-Zn. etc.. for example. In addition. Cu content in the case of the aDoy containing 
Cu has 60 - 95 preferably good S of the weight one to 95\ of the weight. Moreover, in the case 
of the aDoy containing nickel, nickel content has 60 - 95 preferably good \ of the weight one to 
95% of the weight. 

[0050] Moreover, the metal which constitutes en enveloping layer from copper foil used f or a RF 
circuit has desirable non-magnetic metal, for example. 60 - 95 S of the weight has preferably 
good Pd content one to 99% of the weight with an aDoy with elements other than Pd or Pd, and 
Pd (for example, P). Although a compound metal layer is used as an alloy layer, a Pd-P aDoy and 
front-face side has [ the substrate side in that case ] a Cu-Zn alloy good t furthermore. ] again. 
COOSI] Moreover, the enveloping layer which consists of the oxide of Cr. a hydroxide, and a 
hydrate may be formed by the chromate treatment shown in JP.60-15654.B. 
[0052] The thickness of these enveloping layers formed on the surface of copper foil has 
preferably good 0.01-5 micrometers 5 micrometers or less. These can be formed by 
electroplating chemical plating, vacuum evaporationo plating, sputtering, immersion processing, 
etc. 

[0053] Artificers found out that the silane coupling agent shown by said general formula [l] or 
the thiol system coupling agent shown by the general formula [2] formed the both sides of 
copper foil and peroxide hardenability resin, and firm association, and the above-mentioned 
copper foil and a glue line had pasted up firmly. That is. it is the radical of hydrolysis nature, such 
as a methoxy group and an ethoxy radical, turning into a silanol group (Sr-OH) by hydrolysis in a 
silane coupling agent, and this reacting with a copper foil front face, and forming firm association, 
and having combined with the peroxide hardenability resin whose functional groups' Q are 
adhesives. Moreover, it is that the thiol group has combined with copper foil and peroxide 
hardenabaity resin firmly in a thiol system coupling agent. 

[0054] As a silane coupling agent shown by the general formula [t] For example, vinyl 
tricHorosilan. vinyltrimetoxysilane. vinyltriethoxysilane. Vinyl tris (bete -methoxy ethoxy) A silane. 
beta -(3. 4-epoxyeyclohexyl) ethyltrimethoxysitane. Gamma - glycido x ypropyltrimeto xysilane . 
gamma-glycidoxypropylmethyldietoxysilane, gamma-gtycidoxy propyltriethoxysitane, gamma- 
metnecryloxypropyhTiethyWimethoxysilane. Gamma -me thacryloxpropyl trimethoxy silane. gamma - 
n^thacrytexypropylmethyldiethoxysiane. gamma-methscryloxYpropyl triethoxystlane. gamma- 
(beta-amhocthyO aminopropyl methyl dimethoxy silane. gamma -<beta-aminoethyO aminopropyl 
trimethoxysilane. gamma~(beta-aminoethyO aminopropyl trie thoxy si lane, gamma-aminopropyl 
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valerate. G (t-butylperoxy)-m-G isoprop/benzene. etc, and 1 - 5 weight ********** is good to 
the peroxide hardenability resin 100 weight section. 

[0064] The resin hardened with the above-mentioned peroxide is used for the peroxide 
hardenabaity resin constituent used as adhesives. As these resin, for example Natural rubber 
(NR). pofyisoprene rubber OR). Styrene butadiene rubber (SBR). isobutylene isoprene rubber (UR), 
halogenation isobutylene isoprene rubber. Cis- - 1. 4 joint mold butadiene rubber, syndso tactic - 
1, 2 joint mold poty butadiene. An ethylene propylene copolymer CEPM), an ethytene-propylene- 
diene terpolymer (EPDM). An ethylene butene copolymer (EBM), an ethylene butene diene 
terpolymer (EBDM). A propylene butene copolymer (PBM). a propylene butene diene terpolymer 
(PBDM). Acn/tonitrile butadiene rubber (NBR). hydrogenated nitrile rubber. Chloroprene rubber 
(CR). chlorosubhonated polyethylene (CSM), Polyurethane rubber (U). polysutfid* rubber (T). 
silicone rubber (Q). a fluororubber (FKM), The copolymer of tetraftuoroethylene and a propylene, 
acrylic rubber (ACM), An epichlorohydrin homopofymer (CO), the copolymer of epichlorohydrin 
and ethylene oxide (ECO), An epichlorohyoVfa-atlyHgh/cidyl-cther copolymer, a propylene oxtde- 
aDyl-gtycidyl-ether copolymer, A propylene oxide-epichlorohydnr»-aDyhglycidyr-ether terpolymer. 
The unsaturated polyester resin which has an unsaturated bond based on ethylene~acryiic 
rubber, a maleic anhydride, a fumaric acid, sn ita conic acid, a citraconic acid, etc The epoxy 
acrylate resin which has an unsaturated bond based on en acryloyl radical, a methacrytoyl 
radical, etc.. Urethane-acrylate resin, poJyether-acrytate resin, pofyhydric-alcohol-acrylate resin, 
AOcyd-acrylate resin, polyester- acrylate resin. There are SUPIRO acetal-acrytste resin, diaDyl 
phthalate resin, diary I tetra -bromine phthalate resin, eSethylene-gtycol bisallyl carbonate resin, 
polyene- poly thiol resin, etc. One or more sorts of these resin can be used. 
[0065] Moreover, various liquid rubber, for example, various liquid pofybutadiene. liquefied 
styrene-butadiene-rubber, liquefied a cryionrtrile— butadiene rubber, liquefied chloroprene rubber, 
liquefied polyisoprene-rubber. and dicyctopentadiene system hydrocarbon resin and poly 
norbomene can also be used. 

[0066] Furthermore, the addition use also of the monomer can be carried out For example, 
various maletmide compounds, such as N and N'-m-phenylene screw imide. TriaDyl isocyanurate. 
TORWETA krifl isocyanurate, a triaryl SWANU rate. Triacrytfcrmal, trisepoxypropyt isocyanurate. 
Tricthytene glycol dwnethacrytate. a pentaerythritot thoria chestnut rate. - methylene bis 
acrylamido, and N*N, N'-m-phenylene screw acrylamide, N-methylol acrvlamido. diacetone 
acrylamido, gh/cidyl methacrylate. 3-chkxo 2-oxy-propyt methacrylate, etc. are mentioned. [ N. 
and] 

[0067] A polyethylene and ethylene-alpha olefin copolymer and an ethylene-alpha olefin diene 
terpolymer are desirable from the field of thermal stability among the above-mentioned 
compound. 

[0068] Since an unsaturated bond hardly exists in a polyethylene and ethylene-alpha olefin 
copolymer. hardenabSty is improvable by blendng the monomer which has a suitable unsaturated 
bond bko the various eforemeritioned liquid rubber or a cross-linking monomer if needed, 
oligomer, and a polymer as a joint use pons agent These loadfags are 0.1 - 50 weight sections to 
the above-ment i oned polymer 100 weight section. 

[0069] Although it hardens easily with a peroxide since an ethylene-alpha olefin diene terpolymer 
includes the unsaturated bond based on diene in intramolecular, the monomer which has a 
suitable unsaturated bond similarly, oligomer, and a polymer can be added as a joint use pons 
agent. 

[0070] There ere an ethylene-propytene-diene terpolymer (EPDM). an ethylene butene diene 
terpolymer (EBDM). etc. as ethytene-slpha olefin dene terpolymer. Both EPOM and EBDM are 
suitable for the adhesives of this invention also from the point that especially excel in insulation 
and corona resistance and tracking resistance are excellent. 

[0071] That 45 - 85 % of the weight and whose diene content 5-1 10. and an ethylene content 
are 2 - 25 N of the weight as EPDM for Mooney viscosity ML 1+4 (100 degrees C) specified by 
J1S-K-6300 is desirable. DCPD end ENB are desirable although a dicyctopentadiene (DCPD). 1. 
4-hexadtene. ethylidene norbomene (ENB). etc. can be used as a diene component. 
[0072] As EBDM. 2 - 35 % of the weight has [ Mooney viscosity ML 1+4 (100 degrees C) / 1-50 



trimethoxysilane. gamma-amiropropyi trietho xysilane. gamma-phenylamtno 
propy to irnethoxysaane, tOTvruj~chJoropropyttrirratQxysilsne. There are gamma-mercapto 
aroyy itr i iiw thoxysilane. gamma -mercaptpropytmethyl dime thoxy stlano, vinyttrtacotoxysaane. etc.. 
and these one or more sorts can be used. 

[0055] fa addition, in a sdane coupling agent, although the magnitude and the chemical structure 
of the joint racScaJ R which combine a functional group O and a sificon atom hardly influence 
adhesive strength, as for the carbon number of R. 2-30 are desirable. A sHane coupling agent is 
chosen at first in solubetty by worfcabSty. reactivity with adhesives. eta 
[0056] Moreover, what b marketed as a silane coupling agent etching primer in addition to this 
can also be used. X- 1 2-4 13. X- 12-41 4 (Shfa-Etsu Chemical). AP-133. Y-5106. Y-5254. APZ- 
6601 (Nippon Unicar). etc. are one of such things. 

[0057] There are the surface applying method and an internal addition method in the addition 
approach of the aoove-mentioned silane coupling agent or an etching primer. By the surface 
applyfag method, a silane coupling agent or an etching primer is melted to water or an organic 
solvent, and it applies and dries on a copper foil front face (80-120 degrees C). It is desirable to 
use it 0.01 to S\ of the weight to water or an organic solvent. 

[0058] fa an internal addition method addition mixing of a silane coupling agent or the etching 
primer is carried out with a peroxide, a bulking agent etc. on the occasion of preparation of 
adhesives at peroxide hsrdenabBHy resin. 1 - 5% of the weight of addition is [ as opposed to / 
with this approach / resin ] desirable. 

[0059] Moreover, the thiol system coupbng agent shown by said general formula [2] is the 
compound which has two or more thiol groups in intramolecular, and may have the functional 
group combined with the peroxide hardenability resin other than a thiol group. The thing of the 
structure which the thiol group coupled directly with the triazfao ring from the reactant point is 
desirable. Since it becomes an expensive remarkable thing difficultly for the thiol group combined 
with a&phatic hydrocarbon to have a problem in preservation stability since it is rich in reactivity, 
and to introduce two or more thiol groups in an aromatic series ring, it is not so desirable. 
[0060] As such a thiol system coupling agent For example. 2. 4, 6-trimercapton.I J.5-triaone, 2. 
4-dktier c apto-6^-Tnctriylamino- 1 .3.5-triazino. 2. 4-ctimercapto*6-ethylajntno- 1 , 3.5-triazine, 2. 4- 
dimercapto-6-propylamtno- 1 . 3.5-tria zine . 2. 4-dimercapto-6-isopropyUmmo-1.3,5-tria2ine. 2. 4- 
dimercapto-&-butyUmirM^1.3.5-triazjne. 2. 4-dimereaptoHKsobutyl amino- 1 .3.5-triazine. 2. 4- 
cfimeir^to-6^<£methylamino-1.3.5-triazine. 2. 4-dimercapto-6-tfiethyl3mirK^1, 3.5-triazine, 2, 4- 
dinercapto-6-dipropyl8rtw-1.3,5-triazine. 2. 4-d^ercaptci-6-cSsoprc*jylamino- 1 ,3,5-triazine. 2. 
4-dffnercapto-6-o3>utylamino-1 ,3,5-triaiine, 2. 4-c%nercapto-6-aDyl compound amino- 1.3.5- 
triarine, 2. 4-dimercapto-6-diaryl amino-l,3,5-triazine. 2. 4-dirncrcapto-6-phcnylamtno- 1,3.5- 
triazine, 2. 4-dmwcapto-&-p-tolyu^nino-l. 3.5-triazine. N and N* -bis(2. 4-dimercapto - 1, 3. 5- 
thoriadinyO ethylenediamine, There is 2. 4-dimercapto- 6- hydroxy ethylamino- 1 ,3,5^triazine, 2, 4- 
o%rtercapto^6-bis(hydroxyethyi) amino- 1, 3.5-triazine. 2. and 4-dtrnercapto-6-acryloytarnino- 
1,3,5-triazine etc. In addition, metal salts, such as such mono sodium salt or mono-potassium 
salt may be used instead of the above compound. 

[0061] These thiol system coupling agents are used Eke silane coupling Although there are no 
big superiority or inferiority in these, the enveloping layer according [ a thiol system coupling 
agent ] to the metal, i.e.. copper, itself or various metals, end an alloy and the silane coupling 
agent are suitable for adhesion with the enveloping layer containing metallic oxides used as a 
rust-proofing enveloping layer, such as chromate treatment a hydroxide, and a hydrate. 
[0062] As a peroxide used for a peroxide hardenability resin constituent the organic compound 
which generates a radical by the pyrofysis at press temperature is used A bridge is constructed 
over between molecules by the generated radical, and it becomes an insoluble and infusible 
hardened materia! by three ■ dimensions— izing. 

[0083] A desirable peroxide is that whose temperature (I -minute reduction-by-half temperature) 
which the moiety decomposes in 1 minute is 150-180 degrees C. For example. 2. the 5- dimethyl 
-2. 5-JI (t-butyiperoxy) hexane. 2. the 5- dimethyl -2. 5-JI (t-huty(peroxy) hexyno. Benzoyl 
peroxide. 2. 4-dichloro dibemoyt peroxide. Tert butythydroperoxide, 1. and 1-screw-t- 
butylperoxy - 3. 3. a 5-trimethyl cyclohexane. There are n-butyl -4, 4*-screw-t-butylperoxy 
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melt flow rates (190 degrees C) 1.5-25. and on ethylene content ] a diene content desirable 55 
to 95% of the weight In addition, DCPD and ENB are desirable although DCPD. 1. 4-hexadiene. 
ENB. etc can be used as a diene component like EPOM. 

[0073] The adhesives used by this invention can blend the compatibilizer and modifier which 
consist of a high polymer or a high polymer for the purpose of adhesive amelioration with a 
laminating base materia). 

[0074} For example, the bis phenol A system, a bisphenol F system, a novolak system. Various 
epoxy resins, such as a bromtnation bisphenol A system, a bromination novolak system, and an 
sGcyclic system. Cyanic-acid ester system resin, coumarone-indene resin, hydrogenation rosin. 
Rosin and its derivatives, such as rosin ester and rosin denaturation maleic resin. Petroleum 
resin, melamtne system resin, polyester system resin, acrylic resin. The graft copolymer of a 
macromolecular monomer and this macromolecular monomer with silicone system resin and the 
functional group in which a polymerization is possible, and a low- molecular— weight monomer. The 
copolymer of gfycidyl methacrylate and ethylene, and a terpolymer with vinyl acetate, Polyolefine, 
a copoly ester constituent a mateic—anhydride denaturation polyolefine constituent Potyether 
system rubber, such as a propylene oxide epiehkxoh^drin atlyl-gtycidyl-ether terpolymer. 
Propylene oxide rubber, potysulfido rubber, a ftjororubber. 4 fluoride ethylene propylene rubber. 
Kro! sutfonation polyethylene rubber, ethyteno-acryfic rubber, silicone rubber, Polyurethane 
rubber, potyisoprene. a polyisobutylene, the blend elastomer that forms IPN (mutual invasion 
polymer network). For example. IPN of polystyrene / polybutytene IPN, phenol resin, an epoxy 
resin, and liquid rubber and acrylic rubber, IPN of the epoxy resin containing elastomer latexes, 
such as silicone rubber which constructed the bridge, ethylene- acrylic rubber, nitril butadiene 
rubber, styrene butadiene rubber, and ethylene propylene rubber, etc. is used. 
[0075] As an amount monomer of giant molecules which has the functional group in which a 
polymerization is possible in an end. what has functional groups, such as a carboxyl group, a 
methacryloyl radical, a hydroxyaDtyl radical, and an epoxy group, is suitably used for the end of 
giant molecules, such as polystyrene, a styrene acrytonitrile copolymer, a polyacrylonitrile, 
polymethylmethacrylate, poly butyl acrylate. and silicone. As a low-molecular-weight monomer 
which carries out graft c ©polymerization to the above-mentioned giant-molecule monomer, vinyl 
monomer s , such as acrylic ester, vinyl acetate, styrene. and vinytpyridine. are used suitably. 
[0076] the addition rate of the above-mentioned compsubBizer or a modifier — the adhesives 
100 weight section — receiving — usuaDy — 1-60 weight section — it is 5 - 30 weight section 
preferably. By these addition, copper foil and a laxninatrig base material can be pasted up firmly. 
[0077] Moreover, below 1 weight section of one or more sorts of compounds chosen from the 
various coupling agents of a titanium system and en aluminum chelate system or a surfactant 
can be added. 

[0078] A film mold, a sheet mold, a water-solution mold an emulsion mold, the solvent moW of 
the adhesives of this invention, etc are usable with any gestett In the case of a fftm mold and a 
sheet mold, you may supply at the time of the laminating of copper foil and a laminating base 
material, and may laminate m copper fed or a laminating base material beforehand fa the case of 
a water-solution moW, an emulsion mold, and a solvent mold it applies and dries on copper foil 
or a la mina ti n g base material, and adhesives are formed 

[0079] As a laminating base material there are various prepregs. such as paper base phenol 
resin, a paper base epoxy resin, paper base polyester resin, a glass fabric base material epoxy 
resin, glass fabric base material poryirrtide resin, a glass fabric base material fkjororesin. a glass 
fabric base material epoxy denaturation bismale imide resin, glass fabric base material 
denaturation cyanic-acid ester resin, aramid fiber doth base material polyimide. aramid fiber 
doth base material cyanic-acid ester resin, an aramid ffcer cloth base material epoxy rosin, 
aramid fiber cloth base material low dielectric constant resin, and an aramid fiber doth base 
material fluororesK 

[0080] Moreover, generally constituting copper clad laminate using prepreg of a different kind is 
also performed for example, paper or a nonwoven glass fabric base material epoxy resin is used 
for a coro material, and. generally what arranged the glass fabric base material epoxy resin on 
the both sides is known as composite copper clad laminate. 
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[0081) In Addition, it is possible to also make the unsaturated bond which can construct a bridge 
into radical duty child structuro by epoxy system resin, cyanic-acid ester system resin, and 
poh/imide system resin contain. Moreover, it is etso poss&le to contain an unsaturated bond, and 
to mix and use a polymer with said sufficient resin and compatibility. Since the laminating base 
materia) which used the resin constituent which added the peroxide for such rc»n has a function 
equivalent to the adhesives of this invention, it pastes up firmly with copper foil and edhesives 
are unnecessary. 

[0082] Moreover, lamina trig base materials may bo thin films, such as polyester film or a 
polyknide film. Furthermore, the thing in which the resin for en insulation was formed on en 
aluminum plate, a steel plate, or its front face can also be used. 

[0083] Moreover, antioxidants, such as various amine-Ketone systems, various aromatic series 
secondary amine systems, various phenol systems, various pctyphenol systems, the various Ben* 
imidazole systems, various ciithiocarbamato systems, various thiourea systems, a phosphorous 
acid system, an organic thio-acid system, and a wax system, etc. are added if needed. As for the 
content of an antioxidant it is desirable to carry out 0.01-5 weight section combination to said 
adhesives 100 weight section. 

[0084] In the range which does not spoil the effectiveness of this invention as a filler An alumina, 
attaputgite, Kaolin clay, carbon black, graphite, a fines silicic acid, silicic-acid calcium. •*****»*, 
magnesium oxide, titanium oxide, an iron oxide, a magnesium hydroxide. An aluminum hydroxide, 
state powder, an auction night, quartz powder, a water silica. Fused sBica. boron nitride, a calcium 
carbonate, a magnesium carbonate. Organic bulking agents, such as inorganic system bulking 
agents, such as talc, feldspar powder, a molybdenum dioxide, baryte. a vermicutite, whiting, a 
mica, agalmatottte clay, and gypsum fibrosum. or a phenol resin micro balloon, a poryimide micro 
baDoon. wood flour, and organic fiber powder, can be added. 

[008S] Moreover, a carbon fiber, a metal fiber, a whisker, boron fiber, a glass fiber, ceramic fiber, 
polyester fiber. Vinylon fiber, and a poly amide fiber can be used. These may be allotted into a 
taminating base material with the gestalt of a filament, filament yam. chopped fiber, staple fiber, 
pulp, spanner IZUDO yam. a cross, a nonwoven fabric, etc. 

[0086] Moreover, flame retarders, such as softeners, such as the petroleum of paraffin series of 
various pigments and a petroleum system, petroleum of naphthene series, and an aromatic series 
system oB. and also an akxninum hydroxide, hydration gypsum fibrosum, way acid zinc, alunite, 
red phosphorus powder, a halogenation organic compound, and mixture of an antimony trioxido. 
can be added. 

[0087] If it has the structure which the laminating base material which the laminating base 
material has pasted up the copper clad laminate of this invention on the front face of the 
adhesive substrate of the copper foil formed of the silane coupling agent or the thiol system 
coupling agent with adhesives, or served as adhesives has pasted up. especially the lamination 
wiO not limit. 

[0088] moreover, the inside of an insulating substrate — a conductor — the circuit may be 
formed, this conductor — a circuit may be copper foil by the approach of the former [ what / 
was formed from the copper foil used by this invention ]. 

[0089) Furthermore, resistive layers, such as a stainless steel foil, aluminium foil, and a nickel 
foil, may be prepared in copper clad laminate, and laminating adhesion of the above-mentioned 
resistive layer may be carried out again at an insula ting layer using the adhesion method used by 
this invention. In addition, metal substrates, such as an insulating substrate which consists of a 
silicon substrate, a gallium system substrate, a glass substrate, a ceramic substrate, beryfiia. a 
graphite, boron nitride, and papers or a griddle (a silicon steel plate, stainless plate), an aluminum 
plate, and a titanium plate, can also form and use an insulating layer. 

[0090] Although the conditions of laminating adhesion of the above are usually good to choose 
from 1 00-250 degrees C. 1 -30MPa, and the conditions for 5 - 90 minutes, they are not limited to 
this. 

[0091) The adhesive strength by this invention is so firm that copper foil breaks. That is. the 
powerful adhesive strength which amounts to 5 or more kN/m in peeling strength is obtained by 
pasting up the copper foil and the laminating base material which were processed by the silane 



coupling agent or the thiol system coupling agent using the adhesives of this invention. As a 
result of realizing the adhesion interface to which the resin used as adhesives by this invention 
is tough targe and. big resin of elongation, and a me chan i c al strength can follow it at deformation 
by external force, such powerful adhesive strength is obtained. 

[0092] The copper clad lamina to of various applications, a printed circuit board, and a muftBayer 

printed circuit board can be offered by this invention. 

[0093] 

[Function] bi this invention, having pasted up copper foil end a laminating base material firmly is 
based on the synergistic effect by the peroxide hardenabtlity resin constituent of copper foil, a 
stone coupbng agent or a thiol system coupfing agent, and adhesives rather than it is based on 
one kind of ingredient 

[0094] A silane coupling agent or a thiol system coupfing agent reacts with copper foil, and forms 
an adhesive substrate. When this substrate and the peroxide hardenabSty resin constituent 
which constitutes adhesives form a chemical bond, powerful adhesive strength is obtained. Since 
this can give powerful adhesive strength also to a non-roughened foil or rolling copper foil, 
especially roughening of copper foi is not needed. Consequently, a production process can be 
shortened and the yield of copper foil manufacture can abo improve. 
[00951 Moreover, the copper remainder by the roughening particle at the time of the circuit 
formation by etching of a printed circuit board is lost, and it can contribute to the improvement 
in the yield of printed circuit board manufacture. 

[0098] Moreover, since it can apply on the smooth side of copper foil also when applying 
adhesives, the thickness of a paint fftrn can be reduced to conventional conventional 1 / 2 - 1/5. 
Furthermore, with smoothing of copper foil, adhesion of a foreign matter, and the wrinkling at the 
time of manufacture and generating of curt decrease, it b user-friendly and the copper foil of 
high quality can be offered. 

[0097] To 1 00-micrometer width of face of conventional copper foil, 20-micrometer width of 
face (18-tnicrometer thickness) is also possible and can contribute greatly the limitHine width of 
face in the circuit formation by etching of a printed circuit board to fine pattemizing of a printed 
circuit board. 

[0098] Furthermore, the peroxide hardenabtGty resin of this invention is essentially excePent ei 
insulation, is a low dielectric constant and is excellent also in tracking resistance. Especially the 
copper clad laminate using the rotSng copper foi which has the field where a front flesh side is 
smooth has the small waveform distortion of a RF signal, and it is the optimal as a circuit plate 
for RFs. 
[0099] 

[Example] Frst the example of manufacture of the adhesives to be used is explained 
[0100] [Example of manufacture 1) The ethylene butene alene terpetymer (the Mitsui 
Petrochemical Industries make, a tot number. K-9720) was made into the base polymer, and 
adhesives I which consists of a peroxide haroenability resin constituent according to combination 
of Table 2 was produced. 

[0101) The above-mentioned base polymer 32 weight seotion was kneaded by 30rpm in the 
mixer of 50ml of content volume set as 90 degrees C. in the place which the resin of a pellet 
type fused and became massive, the water silica (product made from Japanese silica industry, lot 
numberNipsil VN3) 8 weight section is gradually added as a filler, and there is a feeling of 
transparence — uniform — it was presupposed that it is massive. The activity so far took for 7 
minutes after kneading initiation. 

[0102] Furthermore, the alpha and alpha'-bisCt-butytperoxy) dfisopropytbenzeno (Nippon OP & 
Fats make: par PUCHIRUP) 0.32 weight section was added as a peroxide, and it kneaded for 3 
minutes. The massive object of white with the obtained feeling of transparence was inserted into 
the end plate made from stainless steel, and it pressed in tabular [ with a thickness of about 
• 2mm ]. Furthermore, it roOed out with the 2 rod rolling mill set as 1 20 degrees C. and film-Gho 
adhesives I was obtained. 

[01 03] In addition, thickness of adhesives was altogether set to 50 micrometers through the 
fbOowtng examples of manufacture. 
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[0104] Example of [manufacture 2-7] According to combination of Table 2. film-like adhesives 
RO - TO were manufactured like the example 1 of manufacture. 
[0105] Example of [manufacture 8-11] According to combination of Table 2. trislryl 
isocyanurate (Nippon Kasei Chemical make: TAIC) was used, and also film-like adhesives CHI - 
RU were manufactured like the example 1 of manufacture. However. TAIC is Nipstl which is a 
filler . It mixed end added to 8 weight sections of VN3. 

[0106] Example of [manufacture 12-17] According to combination of Table 2. liquid 
polybutadiene (Nippon Soda make: Nisso-PB 8-3000) was used instead of TAIC. and also film- 
like adhesives WO - RE were manufactured like the example 1 of manufacture. However. Nisso- 
PB B-3000 is Nipsil of a filler. It mixed end added to 8 weight sections of VN3. 
[0107] 
[Table 2] 
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[0108] [Example of manufacture 18] According to combination of Table 3. the ethylene-alpha 
olefin copolymer (the Mitsui Petrochemical Industries make, a lot number: TAFUMA A-4085) was 
used instead of K-9720. and also film-tike adhesives SO was obtained like the example 1 of 
manufacture. 

[0109] [Example of manufacture 19] **** for the 0.96 weight sections etc. obtained film-like 

adhesives Thu for par PUCHIRU P Ifce the example 18 of manufacture. 

[0110] Example of [manufacture 20 - 29] TAFUMA A-4085 was used instead of K-9720. and 

also - YA was obtained in film-like adhesives Bke the examples 8-7 of manufacture. 

[0111] 
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[0112] [Example of manufacture 30] According to Table 4, the ethylene -prop ytene-diene 
terpolymer (the product made from the Mitsui petrochemistry: Mitsui EPT3045) was used instead 
of K-9720. and also film- like adhesives Ma was obtained EBte the example 1 of manufacture. 
[0113] [Example of manufacture 31] Table 4 is followed and it is syndiotactic instead of K-9720. 
- 1 and 2-pofybutadiene (Japan Synthetic Rubber make: JSR RB830) was used, and also fitm- 
like adhesives KE was obtained like the example 1 of manufacture. 

[0114] [Example of manufacture 32] According to Table 4, styrene butadiene rubber (Japan 
Synthetic Rubber make: JSR 1502) was used instead of K-9720. and also film-tike adhesives FU 
was obtained tike the example 1 of manufacture. 

[01 15] [Example of manufacture 33] According to Table 4, rtttril butadiene rubber (Nippon Zeon 
make: T4632) was used instead of K-9720. and also film -like adhesives KO was obtained Eke the 
example 1 of manufacture. 

[01 16] [Example of manufacture 34] According to Table 4, polybutadiene rubber (Nippon Zeon 
make: BR 1220) was used instead of K-9720, and also film-tike adhesives E was obtained tiko the 
example 1 of manufacture. 

[01 17] [Example of manufacture 35] According to Table 4, poh/tsoprene rubber (Kuraray make: 
KURAPDREN IR-10) was used instead of K-9720. and also film-tike adhesives TE was obtained 
bjke the example 1 of manufacture. 
[0118] 
[Table 4] 





« B 




i? 1 9 


*Bttft 


■ B 


M 






KX1GH1 




S3 


1 a 


0.31 


Knom 


I.J-«»y<9xy j 


33 


* 


Q. 33 






Jl 


1 • 


0.32 


a>FB CT-.BVI 


= >.»*ra;3i>JJ. 1 


33 


1 5 


0.31 


mzm rman 






a 


0.33 


■THrTTBTl 






1 s 


0.31 



l.l-*Vy#?*>: JSR BBS 3 0. OtMJtl 

l.l-#vT*i»x>I 
a*i->^S>i> Ji. (S3B) iJ»:<D>. B*<I*1L% 
-Vtt.1993.s3t. <N9K> :T4*31. Q*0**i-« 

*#r*fx>*A <■*> : as: no. n 

*V4vrw>7J.<IR) 1 #'>ru>t 0. »9VB 



httpy/www4,Jpdl nctpi.go jp/c gr-btn/tranjweb.cgi.eije 



2006/11/21 



rrtW/www4.ipoXrK^ go jp/c|r-bWtr^ 



2006/11/21 



JP.08-30991M [DETAILED DESCRIPTION) 



13/28 k-v; 



JP.08-30991&A [DETAILED DESCRIPTION] 



14/28 *-\> 



[01 19) [Example of manufacture 36] According to Table 5. the 2. 4. end 6-trimercapto- 1.3.5- 
triazmo (Sankyo Kaset make: JISUNETTO - F) 0.32 weight section was used instead of TAIC. 
and also fbn-Ote adhesives A was obtained Eke the example 8 of manufacture. 
[0120] [Example of manufacture 37] **** for the 0.96 weight sections etc. obtaned fibn-fike 
adhesives SA for par PUCHIRU P Gke the example 36 of manufacture. 

[0121] [Example of manufacture 38] Par hexyne 2SB was used instead of par PUCHIRU P. and 

also fwm-fike adhesives KI was obtained like the example 36 of manufacture. 

[0)22] [Example of manufacture 39] Par hexyne 25B was used instead of par PUCHIRU P. and 

also film-fike adhesives YU was obtained like the example 37 of manufacture. 

[0123] [example of manufacture 40] — instead of [ of JISUNETTO-F ] — : by JISUNETTO-DB 

[Sankyo Kasei — 6-J1 (n-butyO amino -2 and the 4-oWrcapto-1.3.5-triazine)0 35 weight 

section were used, and also film-Eke adhesives ME was obtained tike the example 36 of 

manufacture. 

[0124] [Example of manufacture 41] It is JISUNETTO instead of JISUNETTO-F - OB was used 

and also Orrr-fike adhesives MI was obtained Bee the example 37 of manufacture 

[0125] [Example of manufacture 42] It is JISUNETTO instead of JISUNETTO-F - DB was used 

and also film-tike adhesives Si was obtained Idea the example 38 of manufacture 

[0126] [Example of manufacture 43] It is JISUNETTO instead of JISUNETTO-F. - DB was used 

and also f&n-&e adhesives E was obtained Eke the example 39 of manufacture. 

[0127] [Example of manufacture 44] Par PUCHIRU P was not used and also fikn-Ote adhesives 

HI was obtained like the example 38 of manufacture. 

[0128] [Example of manufacture 45] S-330 which b a silane cup coupling agent instead of 

JISUNETTO-F was used, and also fUm-Bui adhesives MO was obtained (ike the example 36 of 

manufacture. 

[0129] 

[Table 5] 
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[0130] Next, the example of manufacture of the copper foil to be used is explained. 
[0131] [Example of manufacture 46] Copper foil A was produced according to Table 6. Copper 
was deposited on the rotation cathode made from titanium by electrolysis of a cop per- sulfate 
water solution, and the non-roughened foil with a thickness of 35 micrometers was produced 
Subsequently, roughening processing which deposits the Mth page (roughening particle) of the 
copper detailed particle of these non-roughened foils was performed, and the roughening foil was 
obtained, h addition, the deposit of a roughening particle clectroryzed the copper-sulfate water 
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was obtained like the example 57 of manufacture. 

[0149] [Example of manufacture 59] Chroma te treatment and silane coupling agent processing 
wore performed to the Sth page of a non-roughened foil with a thickness of 1 8 micrometers like 
the example 53 of manufacture, and copper foil N was obtained. 

[0150] [Example of manufacture 60] Chromate treatment and silane coupling agent processing 
were performed to the Mth page of a roughening f63 with a thickness of 18 micrometers l*e the 
example 53 of manufacture, and copper foil O was obtained 

[0151] [Example of manufacture 61] A silane coupling agent was not used and also copper foil P 
was obtained like the example 60 of manufacture. 
[0152] 
[Table 6] 
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[0153] [Example of manufacture 62] Copper foil 0 was produced according to Table 7. Moisture 
was wiped off. and it is a methanol it rinsed [ the non-roughened foil with a thickness of 18 
micrometers used for the example 58 of manufacture was orthopeificatly operated to 
10cmxt2cm. it was immersed tn 6N hydrochloric acid for 1 minute at the room temperature, and 
removal and a stream fully washed the surface oxide, and ]. and dried for 1 minute by 60-degree 
C hot blast 

[0154] tn the processing liquid which dissolved in 1L (Wafco Pure Chem make: special grade 
chemical article) of tetrahydrofurans. and prepared 5g of JISUNETTO-F as a thiol system 
coupling agent it was immersed for 30 seconds at the room temperature, and the above- 
mentioned copper foil was dried for 1 minute by 60-degree C hot blast 

[01 55] [Example of manufacture 63] Before performing thiol system coupling agent processing. 
nicker-P plating was performed, and also copper foil R was obtained 1&e the example 62 of 
manufacture. 

[0156] In addition, nickel-P plating prepared the plating liquid which consists of a nickel sulfate, a 
boric acid, and phosphite, and was performed for 30 seconds with the current density of 5 
A/dm 2. Plating went to the Sth page of a non-roughened foil which removed the surface oxide 
with the hydrochloric acid. After plating termination, thiol system coupling agent processing was 
performed promptly, and copper fbl R was obtained. 

[0157] [Example of manufacture 64] Pd plating was performed instead of nickel-P plating, and 
also copper foil S was obtained like the example 63 of manufacture. Pd plating was performed for 
30 seconds with the current density of 5 A/dm2 using commercial pUting liquid (product made 
from high grade chemistry). 



solution above fimhing current density, and performed it 

[0132] The above activity was done using the system and. as for the surface roughness of the 
Mth page, the norr-roughened for) of 1.0 and a rouxherang fed was l 6 

[0133] The above-rnenttoned roughening foe" was orthopedicaOy operated to 10cmx12cm and 
chromate treatment was immediately performed for what was immersed in 6-N hydrochloric acid 
for 1 minute at the room temperature, and fuDy washed the surface oxide with removal and a 
stream. The Mth page was turned to the anode plate in the processing liquid which dissolved in 
1L of pure water, and prepared 2-2g of sodurr-dk^tromato hydrates, and it eJectroh/zed at the 
room temperature for 4 seconds by current density 0.15 A/dm2. Immediately after the stream 
washed enough, sHane coupling agent processing was performed. 

[0134] It was immersed in the processing Squid which dissolved in II. of pure water, and prepared 
If (the product made from the Chisso petrochemistry: S-330) of silane coupling agents for 10 
seconds at the room temperature, and dried for 1 minute by 60-degree C hot blast 
[0135] The roughening foB which performed the above-mentioned processing was orthopedicaOy 
operated in lOcmxScm magnitude. 

[0138] [Example of manufacture 47] S3ane coupGng agent processing was not performed, and 
also copper foil B was produced Bie the example 46 of manufacture. 

[0137] [Example of manufacture 48] The non-roughened foil was used as copper M, and also 
copper foil C was produced Bee the example 46 of manufacture. 

[0138] [Example of manufacture 49] g a mr ny -mer ca pto ptopyltrirnethoxysHane (the product made 
from the Chisso p et ro c hen as try. S-810) was used as a silane coupling agent and also copper foil 
O was produced like the example 48 of manufacture. 

(0139) [Example of manufacture 50] G a mn t a- g h^cidoxvpropyttrimetoxysilane (the product made 
from the Chisso petrochemistry: S-510) was used as a silane coupling agent and also copper foil 
E was produced Bte the example 48 of manufacture. 

[0140] [Example of manufacture 51] Vinyttrimetoxysilano (the product made from the Chisso 
petrochemistry: S-210) was used as a silane coupling agent and also copper foil F was produced 
Ste the example 48 of manufacture. ^ 
[0141] (Example of manufacture 52] A silane coupling agent was not used and also copper foil G 
was produced lite the example 48 of manufacture. 

[0142] [Example of manufacture 53] Chromate treatment end a silane coupling agent were 
performed to the Sth page of a norr-roughened foil instead of the Mth page, and also copper foil 
H was produced uke the example 46 of manufacture. In addition, the surface roughness of the 
Sth page was 0.3. 

[0143] (Example of manufacture 54] Before performing chromate treatment nicket-Mo-Co 
ptauhg was performed to the Sth page, and also copper foil I was obtained like the example 53 of 
manufacture. In addition, nickel- Mo-Co plating prepared the, plating liquid which consists of a 
nickel sulfate, sulfuric-acid rrnrybdenum, and cobalt sulfate, with the current density of 3.5 
A/dm 2, was galvanized for 4 seconds and performed. 

[0144] Cu-Zn plating — a copper cyanide — a zinc cyanide — plating liquid was produced and it 
galvanized for 30 seconds with the current density of 0.5 A/dm2. 

[0145] [Example of manufacture 55] Before performing chromate treatment Cu-Zn plating was 
performed to the Sth page, and abo copper foil J was obtained Gke the example 53 of 
manufacture. In addition. Cu-Zn plating prepared the plating liquid which consists of cyanic-acid 
copper and a zinc cyanide, and galvanized it for 30 seconds with the current density of 0.5 
A/dm2. 

[0146] [Example of manufacture 56] A silane coupling agent was not used and also copper foil K 
was obtained like the example 53 of manufacture. 

[0147] [Example of manufacture 57] The norr-roughened foil with a thickness of 1 8 micrometers 
and the roughening foil were manufactured uke the example 46 of manufacture. The surface 
roughness of 0.6 and a roughening foil of the surface roughness of a non-roughened foil was 1 .2. 
Chromate treatment and silane coupling agent processing were performed to the Mth page of a 
non-roughened foil like the example 47 of manufacture, and copper foil L was produced. 
[0148] [Example of manufacture 58] A silane coupling agent was not used and also copper foil M 
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[0158] [Example of manufacture 65] It is JISUNETTO instead of JISUNETTO-F. - DB was used 
and also copper foil T was obtained Gke the example 62 of manufacture. 

[0159] [Example of manufacture 66) It is JISUNETTO instead of JISUNETTO-F. - DB was used 
and also copper foil U was obtained tike the example 63 of manufacture. 

[0160] [Example of rnanufacture 67] It is JISUNETTO instead of JISUNETTO-F. - DB was used 

and also copper foil V was obtained Kke the example 64 of manufacture. 

[0161) [Example of manufacture 68] JISUNETTO-F was not used and also copper foil W was 

obtained like the example 63 of manufacture. 

[0162] 

[Table 7] 
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[0163] [Conventional example 1] Copper clad laminate was produced using the roughening foil 
(copper foil A) with a thickness of 35 micrometers which performed chromate treatment to the 
Mth page and subsequently performed processing by S-330 of a silane coupGng agent 
[0164] Glass fabric base material epoxy resin prepreg (the Hitachi Chemical make, a trade name : 
0.2mm in E-67. thickness) was used for the tarninaung base material. Eight laminating base 
materials and said copper foil A were pressed by 168 degrees C and 5MPe for 1 hour, and it 
unified. However, it was made for the Mth page of copper foil A to face a laminating base 

[0165] The peeling strength of the copper foil of this copper clad laminate was measured 
according to JIS-C6481. Peeling strength serves as a standard of the adhesive strength of 
copper foil and a laminating base material. The sandpaper (No 1000) removed unnecessary 
copper foil other than the copper foS of after pobsh and 1mm width of face, and the copper-foil 
face of copper clad laminate was used as the test piece, tn addition, removal of unnecessary 
copper foil was performed by the copper chloride etching method by using adhesive tape of 1mm 
width of face as the etching-resist nan. 

[0166] The measurement result of peefing strength b shown in Table 8 about each test piece 
after heating in a Bst (180 degrees C 48-hour neglect among hot air drying equipment) after an 
onfcnary state and nydrochloric-acid tovnersion (18% of concentration, a room temperature. 1- 
hour imnteision). 

[0187] The peeling strength of an ordinary state was 2 kN/m. m addition, although the values of 
standard set to JIS (C6485) are 1.4 kN/m. what is csxulsting in the commercial scene is over 
this value greatly with 2 kN/m. 

[0168] [fexiventiortBl example 2] Silane cup phosphorus agent processing was not performed, 
and also copper dad laminate was produced Eke the conventional example 1. Peeling strength is 
shown in Table 1 The peefing strength of en ordinary state was 1.4 kN/m. end the effectiveness 
of a silane coupling agent was 0.6 kN/m. 

[0169] [Example 1] Adhesives I which consists of a peroxide hardenabffity resin constituent was 
used, and also copper clad laminate was produced Uke the conventional example 1. In addition, 
since adhesives 1 made the ethylene diene butene terpofymcr the base polymer and contained 
the peroxide, it carried out the laminating of copper foil A. adhesives t and the laminating base 
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material so that the Mth page of copper foil A which has the property which a bese polymer 
constructs for which a bridge and hardens by radical reaction at the elevated temperature at the 
time of a press might face adhesives I. Peeling strength is shown in Table 8. In addition, it is 
shown that copper fotf and adhesive* have pasted up powerfully "it does not exfoliate", and 
peefing strength cannot be measured. 

[0170] h experience of this invention persons, since exfoliation of copper fofl is possible when 
peefing strength is about 3-4 kN/m. the peeling strength of the test piece which it indicated 
"Does not exfofiate" is presumed to be 5 or more kN/m. 

[01 71] Copper foil did not exfoliate from adhesive s with the test piece after an ordinary state 
and heating, but it turned out that adhesive strength of copper clad laminate using the adhesives 
which consist of silane coupling agent processing of this invention and a peroxide hardenability 
resxn constituent is improving by leaps and bounds compared with the conventional thing. 
Moreover. sknOsriy the peeling strength of the test piece after hydrochloric-acid immersion was 
5.1 KN/m. 

[0172] [Example of comparison 1] Adhesives TO was used instead of adhesives L and also 
copper clad laminate was produced like the example I. Since adhesives TO does not contain a 
peroxide, a base polymer does not construct for it a bridge and harden it at the time of a press. 
Peeling strength is shown in Table 8. Excluding the peroxide, when the base polymer of 
adhesives dkl not construct a bridge, sufficient adhesive strength was not obtained. 
[01 73] [Example of comparison 23 Silane coupling agent processing was not performed, and also 
copper clad laminate was produced like the example 1. Peeling strength is shown in Table 8. 
When there was no silane coupling agent processing, sufficient adhesive strength was not 

[01 74] ft is clear from an example 1 and the examples 1 and 2 of a comparison powerful adhesive 

strength's of the copper clad laminate of an example t to be based on the synergistic effect with 

the adhesives which consist of the adhesive substrate and peroxide hardenability resin 

constituent which were formed of the silane coupling agent. 

[0175] 

[TableS] 
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[Ot76] [Example 2] The non-roughened foil (copper foil C) with a thickness of 35 micrometers 
which performed chromate treatment and silane coupling agent processing to the Mth page was 
used, and also copper clad laminate was produced like the example 1. 
[0177] In addition, the surface roughness of the Mth page of the above-mentioned non- 
roughened foil was 1.0. Peeling strength is shown in Table 9. 

[01 78} Strang adhesive strength was shown like the thing of an example 1 . According to this 
invention, the difference of adhesive strength is not accepted with a non-roughened foil and a 
roughening foil. 

[0179] [Example 3] S-B10 was used instead of S-330 as a silane coupling agent, and also copper 
clad laminate was produced like the example 2. Peeling strength is shown in TaWe 9. Strong 
adhesive strength was shown like the example 2. 



[0180] [Example 4] S-510 was used instead of S-330 as a sttano coupling agent, and also copper 
dad tamnste was produced bVe the example 2. Peeling strength is shown in Table 9. Strong 
adhesive strength was shown Gko the example 2. 

[0181] [Example 5] S-210 was used instead of S-330 as a silane coupling agent, and also copper 
dad laminate was produced Bte the example 2. Peefaig strength is shown in Table 9. Strong 
adhesive strength was shown Eke the example 2. 

[0182] [Example of comparison 3] Adhesives were not used and also copper dad laminate was 
produced Bus the example 2. PeeEng strength is shown in Table 9. 

[0183] Compared with the case where adhesives are used, adhesive strength was weak, and it 
was what does not satisfy even the value of standard of the peeling strength set to J IS. In 
addition, from the comparison with the conventional example 1. the effectiveness of roughening 
about peeGng strength is 0.7 kN/m, and when not using the adhesives of this invention, it b 
understood that roughening is indispensable. 
[0184] 

[Table 9] 
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[0185] [Example 6] The non-roughened foil (copper foil H) with a thickness of 35 micrometers 
which performed chromate treatment and silane coupling processing to the Sth page was used, 
and also copper dad larnirtate was produced Ifce the example 2. However, it was made for the 
Sth page to face adhesives. Peeling strength is shown in Table 10. Even if it used the Sth page 
with EtUe irregularity, strong adhesive strength was obtained. 

[0186] [Example 7] Before performing chromate treatment and silane coupling processing, the 
rion-roughened foB (copper foil 0 with a thickness of 35 micrometers which performed nickel- 
Mo-Co plating was used, and also copper clad lamina to was produced like the example 6. Peeling 
strength is shown in Table 10. Strong adhesive strength Was obtained Kke the example 6. 
[0187] [Example 8] Before performing chromate treatment and sttano coupling processing, the 
non-roughened foH (copper foil J) with a thickness of 35 micrometers which performed Cu-Zn 
plating was used, and also copper dad laminate was produced like the example 6. Peeling 
strength is shown in Table 10. Strong adhesive strength was obtained like the example 6. 
[0188] [Example of comparison 4] Adhesives were not used and abo copper clad laminate was 
produced like the example 6. Peeling strength is shown in Table 10. 

[0189] Compered with the ease where adhesives are used, adhesive strength was weak, and it 
was what does not satisfy even the value of standard of the peeling strength set to JIS. 
[0190] 
{Table 10] 
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[0191] [Conventional example 3] Paper base phenol resin prepreg (Hitachi Chemical make : 
0,2mm in 437F. thickness) was used for the laminating base material, and copper clad laminate 
was produced. In addition, further, it applied to the thickness of 100 micrometers, and at the 
room temperature, after 1-hour desiccation, the butyral-phend resin system adhesion varnish 
(Hitachi Kasei Polymer make: VP-67) was heated to the Mth page of 35-micrometer roughening 
foil (copper foil A) in thickness which performed chromate treatment and S-silane coupling agent 
330 processing to the Mth page for 3 minutes, and was used for it 1 20 degrees C. The adhesives 
coating thickness was 27 micrometers. 

[0192] Copper foil A and a laminating base material were pressed by 168 degrees C and ISMPa 
for 1 hour, and it unified However, it was made for the adhesives spreading side of copper foil A 
to face a laminating base material. The peeling strength of this is shown in Table 11. 
[0193] The peding strength of an ordinary state is 2.1 kN/m. Although the vakies of standard 
set to JIS-C6461 are 1.4 kN/m, a commercial general-purpose article is ss large as 2.0 kN/m. 
[0194] [Example 9] Said adhesives I was used instead of the butyral-phen d resin system 
adhesion varnish, and also copper dad laminate was produced tike the conventional example 3. 
Peeling strength is shown in Table 11. 

[0195] The peding strength of an ordinary state showed the adhesive strength which is after 2.3 
kN/m and hydrochloric-acid immersion, and can be enough satisfied with 1.7 kN/m also after 2.1 
kN/m and heating. 

[0196] [Example of comparison 5] Adhesives I was not used and also paper base copper clad 
laminate was produced Gke the example 9. Peeling strength is shown in Table 11. Compared with 
the case where adhesives I is used, adhesive strength was remarkably weak, and it was what 
does not satisfy a JIS value of standard. 
[0197] 
[Table 11] 
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[0198] [Example 10] The non-roughened foB (copper foil C) with a thickness of 35 micrometers 
which performed chromate treatment and silane coupling agent processing to the Mth page was 
used, and also copper clad laminate was produced using adhesives I like the example 9. Peeling 



strength is shown in Table 1 2. Even if it used the non-roughened foil, strong adhesive strength 
was obtained IBte the case where a roughening foil is used. 

[0199] [example 11-15] Copper clad laminate was produced Eke the example 10 using Table 12 
therefore adhesives RO - HE. Peeing strength is shown in Table 1 2. Even if it used any of par 
PUCHIRUP and par hexyne 25B as a peroxide, strong adhesive strength was obtained. 
[0200] [Example of comparison 6] Adhesives were not used and also copper clad laminate was 
produced IBte the example 10. Peeling strength is shown in Table 1 2. Compared with the case 
where adhesives are used, adhesive strength was weak, and it was what does not satisfy even a 
JIS value of standard. 

[0201] In addition, the effectiveness of the comparison with the conventional example 3 to 
rougheni ng about peeling strength is 0.8 kN/m, and when not using the adhesives of this 
invention, it is understood that roughening is indispensable by the adhesion approach using the 
conventional butvraf-phenol resin adhesive. 
[0202] 
[Table 12] 
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[0203] [Example 16] The rwn-roughened foil (copper foil H) with a thickness of 35 micrometers 
which performed chromate treatment and silane coupling agent processing to the Sth page was 
used, and also copper dad tamtnate was produced Gke the example 10. However, it was made for 
the Sth page to face adhesives. Peeling strength is shown in Table 13. In spite of having used 
the Sth page with little irregularity, the strong adhesive strength which exceeds the Mth page 
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[0204] [Example of comparison 7] Adhesives were net used and eh 
produced like the example 16. Peefing strength is shown in Table 1 3. Compared with the thing 
using adhesives, adhesive stiength is remarkably weak. 
[0205] 
(Table 13] 
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[0206] [Example 17] Tha norr-roughened foil (cooper foil N) with • thickness of IS micrometers 
which performed chromate treatment and siiane coupling agent processing to the Sth page was 
used and also copper dad laminate was produced Bie the example I. However, it was made for 
the Sth page to face adhesives. Peefrig strength is shown in Table U. Even if it used the Sth 
page with little irregularity, strong adhesive strength was obtained 

(0207] [example 18-28] Table 14 therefore sdhesives RO - RE were used and also copper clad 
laminate was produced like the example 17. Peeling strength is shown in Table 14. When 
edhesives CHI containing a joint use pons agent - RE were used, it turned out that the peeling 
strength after riydrochtorie-aeid immersion and heating improves compared with an example 17 
except for adhesives Li and there is effectiveness of a joint use pons agent 
[0208] 
iTabte 14] 
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[0209] [example 29 - 40] Adhesives SO which makes a base polymer an ethylene-alpha olefin 
copolymer (Mitsui Petrochemical Industries make: TAFUMA A-4085) - YA were used and elso 
copper clsd laminate was produced like examples 17-28. Peeling strength is shown in Table 15. 
Even if it used the resin of saturation as a base polymer, strong adhesive strength was obtained 
like examples 17-28. Moreover, if the example 32 was removed, it turned out that the peeling 
strength after hydrochloric-acid immersion and heating improves by the joint use pons agent liko 
examples 19-28. 
[0210] 
[Table 15] 
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[021 1] [Example 41] The rton-roughened foil (copper foil U with a thickness of 18 micrometers 
which performed chromate treatment and siiane coupling agent processing to the Mth page was 
used and also copper cbd laminate was produced like the example 2. Peeling strength is shown 
in Table 16. Strong adhesive strength was obtained like the Mth page of a non-roughened fofl 
(copper fofl C) with a thickness of 35 micrometers 

[0212] [example 42 - 48] Adhesives SO - TE were used instead of adhesivos L end also copper 
clad laminate was produced Wie the example 41. Peeling strength is shown in Table 16. As wet) 
as an example 41 when which adhesives were used strong adhesive strength was obtained. 
[0213] 
(Table IS] 
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[0214] [example 49 - 56] The non-roughened foil (copper foil N) with a thickness of 18 
micrometers which performed chromate treatment and siiane coupling agent processing to the 
Sth page was used and also copper clad laminate was produced like examples 41-48. Peeling 
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strength is shown in Table 1 7. Adhesive strength with strong all was obtained. 

[0215] 

[Table 17] 
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[0216] [example 57 - 67] The cyanic-acid ester system compound the bismaleimide system 
compound and the epoxy resin produced copper clad laminate using BT resin prepreg (0.1mm in 
the product made from the Mitsubishi Gas Chemical industry, tot number CCL-H8 10. thickness) 
which sank into the glass fabric as a laminating base materiel. 

[0217] Copper foil used adhesives I for the Sth page as well as the example 1 st adhesives using 
the non-roughened foil (copper foil N) with a thickness of 18 micrometers which performed 
chromate treatment and siiane coupling agent processing. After it used 18 BT resin prepregs and 
they pressed copper foil and 100 degrees C of adhesives for 10 minutes by pressure IMPa 
behind the laminating on it while going up to 4MPa(s). the temperature up of the press pressure 
was carried out to 185 degrees C. and they held it at this temperature for 1 hour, and produced 
copper dad laminate The peeling strength of copper foil is shown in Table 18. The thing of 
adhesive strength strong in any case was obtained. 

[0218] [Example of comparison 8] Adhesives were not used end also copper clad laminate was 
produced Ike the example 57. Peeling strength is shown in Table 18. Compared with the thing 
using adhesives. adhesive strength is remarkably weak. 
[0219] 
(Table 16] 
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[0220] [Example 88] The tape of the copper-clad pdytmide film of 3 layer structures of the 
poryxnide film / adhesives / copper fo3 shown in Table 19 was produced using the non- 
roughened foil (copper fofl N) with a thickness of 18 micrometers and adhesives CHI which 
performed chromate treatment and sHsne coupling agent processing to the Sth page. This tape is 
appfied to the TAB technique used for the connection to connection of a liquid crystal display 
c omponent and its drive circuit and the printed circuit board of the ASIC component as which 
high density assembly is required. 

[0221] However, adhesives CHI was used for the film with a thickness of 20 micrometers st 100 
degrees C at it. having extended it by ****** in this example. These adhesives were put on the 
poK/imide film (the E. L du Pont de Nemours make, a trade name: Kapton) with a thickness of 25 
micrometers, subsequently to the above-mentioned edhesives. it unified by 180 degrees C and 
3Mpa in pBes so that the Sth page of copper fofl might touch, and it considered as the coppcr- 
ctod pcifyimide fUnv 

[0222] Although peeling carried out about the above-mentioned copper-clad polvimide film and 
measurement of strength was tried, peeling ****** was not able to do copper foil. 
[0223] By using the adhesives of this invention, the copper-clad potyimide film using the Sth 
page with littlo surface irregularity can bo manufactured This is suitable for RP circuits with 
formation of detsded wring. 

(0224] [example 69-77] The copper-clad potyimide fftn which adhesives Li - RE were used 
instead of adhesives CHL and also b shown in Table 19 Bio an example 68 was produced 
Although peeGng carried out and rneesurement of strength was tried peeling ****** was not 
able to do copper fofl fike the example 68. 

[0225] [Example of comparison 9] The PORIMIDO film with Du Pont acrylic resin system 
adhesives (pSer RAKKUSU LF0110) was used instead of adhesives CHI and a poryimide fflm. and 
the co pper- cl ad pc^ywrade f2m was produced Although pee£ng carried out and strength was 
shown h Table 19. compared with the thing using the edhesives of this invention, it was low. 
[0226] 
CTabte 19] 
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[0227] [Example 78] 40 degrees C was immersed in chemicat-poGshing liquid (the Mitsubishi Gas 
Chemical make, trade nameCPB-60) for 20 seconds in the front face (Sth page) of the copper 
clad laminsto of an example 1. and the front face was made into clarification. It processed by 
chromate treatment liquid and the silane coupling agent (S-330) after rinsing. Adhesive* 1 was 
put on this copper clad laminate, the lamina ting of the copper foil Q with a thickness of 18 
micrometers which processed the Sth page by JISUNETTO-F which is subsequently a thiol 
system coupling agent was carried out it pressed on condition that the example I. and copper 
dad laminate was produced In addition, there are S fields used for adhesion. Peeling of the 
copper foil Q processed by the thiol system coupling agent carries out. and strength is shown in 
Table 20. 

[0228] Also when a thiol system coupling agent was used instead of a silane coupling agent 
strong adhesive strength was obtained 

[0229] Moreover, even if this copper foil was immersed in the 260-degree C solder bath for 60 
seconds, abnormalities, such as exfoliation of copper foil and a blister, were not accepted. 
[0230] The above thing showed that a thiol system coupling agent pasted up firmly the metal 
copper itself and adhesives on the front face of copper foil. 

[0231] [example 79 - 83] Copper foil R-V was used instead of copper foil 0. and also copper 

clad laminate was produced tike the example 78. Peeling carries out and strength is shown in 

Taste 20. Strong adhesive strength was obtained Qte the example 78. 

[0232] [Example of comparison 1 0] Processing by the thiol system coupling agent was not 

performed, and also copper clad laminate was produced like the example 78. PeeBng carries out 

and strength is shown in Table 20. By having not processed, adhesive strength was remarkable 

and low. 

[0233] 

[Table 20] 
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[0234] [Example 84] Adhesives MO which consists of a peroxide hardenabifity resin constituent 
which added the silane coupling agent and a non-roughened foil (copper foil W) with a thickness 
of 18 micrometers which performs nickd-P plating and chromate treatment to the Sth page, and 
does not perform sBane coupling agent processing were united with one side of a silicon steel 
plate with a thickness of 02mm by lamration. 180 degrees C. and 3MPa, and me tar-core copper 
dad (arninato was produced. However, the silicon steel plate performed pretreatment which 
grinds a front face by sand paper (No. 2000). and is immersed in chromate treatment liquid for 10 
seconds at a room temperature. 

[02353 It was so large that the peeling strength of the above-mentioned metal- core copper dad 
laminate could not do peeling ******. Furthermore, adhesives A which contains a thiol system 
coupling agent in the copper-foil face (Mth page) of this metar-core copper clad laminate was 
piled up, and it pressed on the same conditions in piles so that the Sth page of copper foil W 
might face subsequently to adhesives. K 
[0236] The peeling strength of the copper foil of the upper layer of this metal-core copper clad 
laminate is shown in Table 21. Moreover, although this was immersed in the 260-degree C solder 
bath for 60 seconds, abnormalities were not accepted at alL 

[0237] [example 85-91] Adhesives SA - E were used instead of adhesives A, and also metar- 
core copper dad laminate was produced tike the example 84. Peeling carries out and strength is 
shown in Table 21. Strong adhesive strength was obtained like the example 85. 
[0238] [Example of comparison 1 1] Adhesives HI which does not contain a peroxide instead of 
adhesives A was used, and also metal-core copper clad laminate was produced like the example 
84. Peeling carries out and strength is shown in Table 21. Compared with the thing of an example 
84, it was remarkable and adhesive strength was weak. * 
[0239] 
[Table 21] 
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[0240] it explained in full detail above — as — melanism [ like before ] whose this invention is - 
- processing becomes unnecessary and contributes to rationalization of a production process 
greatly. 

[0241] [Example 92] Double-sided copper dad laminate was created in the combination of 
copper foil, adhesives, and a laminating base material using the adhesives of an example 28. 
Although the two-sheet laminating of the glass fabric base material epoxy resin prepreg of a 
lamina ting base material was carried out, adhesives were put on both sides, and it pressed and 
unified repeatedly and considered as double-sided copper clad laminate so that the Sth page of 
copper fo3 might touch adhesives on it 

[0242] The doublo-sided printed circuit board was created using the above-mentioned double- 
sided copper clad laminate. Double- sided copper clad laminate was immersed in chemical- 
polishing Squid (the Mitsubishi Gas Chemical make. CPEt-60) for 20 seconds at 40 degrees C. oil 
and an oxide were removed, and it considered as the clean surface. H-N 240-40 (40 
micrometers in the Hitachi Chemical make, thickness) of a negative-mold dry film was laminated 
on one side by 120 degrees C and 0_2MPo after rinsing and desiccation. 
[0243] The negative film was used as the mask at this, and photo-curing of the ultraviolet 
radiation was irradiated and carried out to the dry film. The thin sodium-carbonate water solution 
dissolved and removed the non-hard spot of the unexposed part of ultraviolet radiation, and the 
etching resist which has the circuit pattern whose line width is 40 micrometers was 



[0244] Next the copper foil which is not covered by etching resist by the copper chloride 
etching method was removed, and the circuit pattern was formed. When the cross-section 
configuration of this circuit copper fofl was observed, it was 32 micrometers in 39 micrometers 
and the upper part in the lower part which touches o laminating base material in a part with a 
line breadth of 40 micrometers. 

[0245] Subsequently, the multilayer printed circuit board of four layers was produced using the 
double— sided printed eweurt board in which this circuit was formed. 
[0246] Pretreatment immersed in chromate treatment Squid for 10 minutes at a room 
temperature in the above mentioned double— sided printed) cvcuit board was performed. 
Subsequently, it wss immersed in tHane eoupfing agent processing Squid, and dried. The adhesive 
f3m was put on this, and on it the aforementioned prepreg was turned into two sheets and the 
circuit forming face was further turned for the adhesive fikn down in pees one by one. and the 
double-sided printed circuit board was pressed on the same conditions as the above in piles, and 
it unified Although this multilayer printed circuit board of four layers was immersed in the 260- 
degree C solder bath for 60 seconds, abnormalities were not accepted at all. 
[0247] 
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[Effect of the Invention] Since powerful adhesive strength is obtained with the adhesive 
substrate formed of the chemical bond of said coupling agent and copper foil and peroxide 
hardenaWity resin, this invention can offer the copper dad laminate using the non-roughened foil 
which was not able to be used conventionally. Moreover, firm adhesive strength can be given 
also to rolling copper foil with difficult roughening, and use to the copper clad laminate of rotting 
copper foil is attained. 

[0248] Use of smooth copper foil has little adhesion of a foreign matter and generating of the 
wrinkling at the time of manufacture, and the copper clad laminate of high quality can be offered 
It excels in tracking resistance, addition of the inorganic system additive and me (amines for the 
improvement in tracking resistance in the conventional butyrar-phenol system adhesives 
becomes unnecessary, the spreading unevenness of the badness of slipping of copper foil or 
adhesives by these additives is improved, and especially the ethylene-alpha olefin dtene 
terpolymer used as adhesives can improve workability and quality. 

[0249] Moreover, the adhesives of this invention are easy also for film-i zi ng, and since the 
adhesion side of copper foil can be pasted by the laminating and pressurizing, they can improve 
the productivity of copper clad laminate compared with spreading. 

[0250] Moreover, since the copper remainder at the time of circuit formation of the printed 
circuit board by etching is lost an inspection process is simplified and it contributes to the 
improvement in the yield, and fine patternizing greatly Circuit processing of 20-micrometer width 
of face (IB-micrometer thickness) b possible for the copper clad laminate of this invention using 
copper foil with the smooth adhesion side which does not carry out roughening processing to 
100 micrometer width of face of conductor spaeings called limitation of circuit processing by 
etching. 

[0251] furthermore, the mdarasm performed from the former on the occasion of manufacture of 
a multilayer printed circuit board since a laminating base material can be powerfully pasted up 
also on the Sth page of copper foil — processing becomes unnecessary and a production 
process can be rationalized sharply. Furthermore, since neither copper oxide nor a cuprous oxide 
exists in the interface of copper foil and a laminating base material it excels also in chemical 
resistance again. 

[0252] Moreover, since a front flesh side can use the copper foil of a smooth side and energy 
loss of a RF signal and wave-fike turbulence can be made small, it contributes to expansion of 
the future printed circuit board for RFs greatly. 



[Translation donej 
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